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Summary 
The chemistry of heterocycles has always been the major area of research for 
organic chemist owing to their wide spectrum of biological and pharmacological 
activities shown by them. Steroids too belong to same category and thus became a 
matter of paramount interest in recent past due to the biological activities associated 
with such molecules. This still continues to be a fascinating field worldwide. Our 
laboratory is concerned mainly with the synthesis of steroidal compounds and their 
identification by chemical and spectral studies, a number of reports dealing with the 
preparation of heterosteroids have appeared from our laboratories. The work 
embodied in this thesis describes the synthesis of heterosteroids, which are expected 
to be medicinally important. The products obtained are characterized on the basis of 
analytical and spectral studies. The results are summarized as below. 
Chapter-I 
Steroidal Thiadiazoles 
The fusion of any heterocyclic ring systems to steroid or to introduce any 
heteratoms such as sulfur, oxygen, nitrogen or halogen found to augment the 
biological and industrial range of them. Widespread application of thiadiazoles in the 
area of pharmaceuticals, agricultural, industrial and polymer chemistry prompted us 
to under take the synthesis of steroidal thiadiazoles, which may prove to be a potent 
pharmaceutically active compound, from easily available semicarbazones. 5a-
Cholestan-6-one semicarbazone (CLXIX) and ils analogues 3p-acetoxy-5a-cholestan-
6-one semicarbazone (CLXX) and 3p-chloro-5a-cholestan-6-one semicarbazone 
(CLXXI) on treatment with thionylchloride in dichloromethane gave 5a-cholest-6-
eno[6,7-d\ 1,2,3-thiadiazole (CLXXII), 3|3-acetoxy-5a-cholest-6-eno[6,7-<3^ 1,2,3-
thiadiazole (CLXXIII) and 3p-chloro-5a-cholest-6-eno[6,7-£/] 1,2,3-thiadiazole 
(CLXXIV), respectively. 
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Chapter-II 
Steroidal Thiazoles 
Thiazoles and substituted thiazoles have been found to possess important 
biological and therapeutic properties. Motivated by the reported biological and 
therapeutics actions, a large number of such steroidal compounds we decided 
extension of these works. A successful is made attempt to synthesize steroidal 
thiazoles in convenient one pot method. For this purpose 5a-cholestan-6-one 
(XCVII), 3p-acetoxy-5a-cholestan-6-one (XCVIII) and 3(3-propionoxy-5a-cholestan-
6-one (XCIX) were allowed to react with thiourea or phenylthiourea in presence of 
iodine in isopropanol. The products obtained from have been summarized in scheme-I. 
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Chapter-Ill 
Steroidal Pyrazoles 
In the recent past, the synthesis of steroidal pyrazole derivatives has attracted 
attention of organic chemists because of the interesting physiological activity and 
profound endocrinological interest associated with them. With this realization, some 
in 
papers appeared dealing with synthesis of pyrozolosteroids. As an attempt to extend 
the reported works we subjected some easily accessible steroidal semicarbazones such 
as 3P-acetoxy-5a-cholestan-6-one semicarbazone (CCXIII) and its 3p-chloro-5a-
cholestan-6-one semicarbazone (CCXIV) and 5a-cholestan-6-one semicarbazone 
(CCXV) derivatives, respectively, to the reaction with vilsmeir reagent (POCb-DMF) 
in DMF. The products (CCXVI-CCXX) obtained have been characterized. 
C«H 8"!? 
N-NH-C-NH2 
POCh-DMF 
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(CCXIII) OAc 
(CCXIV) CI 
(CCXV) H 
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Chapter-IV 
Mass Spectral Studies of Steroidal Thiazoles 
A survey of the literature revealed that no systematic mass spectral study of 
steroidal thiazoles has been reported. In the first chapter, we have described the 
preparation of steroidal thiazoles. These two events prompted us to examine the mass 
spectra of structurally related steroidal thiazole. These included 2'-amino-5a-cholest-6-
eno [6, 7-d] thiazole (I), 3p-acetoxy-2'-amino-5a-cholest-6-eno [6, 7-d] thiazole (II), 3p-
IV 
propionoxy-2'-amino-5a-cholest-6-eno [6, 7-d] thiazole (III), 2'-N-phenylamino-5a-
cholest-6-eno [6,7-d] thiazole (IV), 3p-acetoxy-2'-N-phenylainino-5a-cholest-6-eno 
[6,7-d] thiazole (V) and 3p-propionoxy-2'-N-phenylamino-5a-cholest-6-eno [6,7-dj 
thiazole (VI). These compounds are structurally very close to each other and follow 
similar fragmentation pattern thus offering a similar and effective method for their 
characterization by mass spectrometry. 
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SUMMARY 
Summary 
The chemistry of heterocycles has always been ihe major area of research for 
organic chemist owing to their wide spectrum of biological and pharmacological 
activities shown by them. Steroids too belong to same category and thus became a 
matter of paramount interest in recent past due to the biological activities associated 
with such molecules. This still continues to be a fascinating field worldwide. Our 
laboratory is concerned mainly with the synthesis of steroidal compounds and their 
identification by chemical and spectral studies, a number of reports dealing with the 
preparation of heterosteroids have appeared from our laboratories. The work 
embodied in this thesis describes the synthesis of heterosteroids, which are expected 
to be medicinally important. The products obtained are characterized on the basis of 
analytical and spectral studies. The results are summarized as below. 
Chapter-I 
Steroidal Thiadiazoles 
The fusion of any heterocyclic ring systems to steroid or to introduce any 
heteratoms such as sulfur, oxygen, nitrogen or halogen found to augment the 
biological and industrial range of them. Widespread application of thiadiazoles in the 
area of pharmaceuticals, agricultural, industrial and polymer chemistry prompted us 
to under take the synthesis of steroidal thiadiazoles, which may prove to be a potent 
pharmaceutically active compound, from easily available semicarbazones. 5a-
Cholestan-6-one semicarbazone (CLXIX) and its analogues 3p-acetoxy-5a-cholestan-
6-one semicarbazone (CUOC) and 3(3-chloro-5a-cholestan-6-one semicarbazone 
(CLXXI) on treatment with thionylchloride in dichloromethane gave 5a-cholest-6-
eno[6,l-d\ 1,2,3-thiadiazole (CDOCII), 3p-acetoxy-5a-cholest-6-eno[6,7-£/] 1,2,3-
thiadiazole (CLXXIII) and 3p-chloro-5a-cholest-6-eno[6,7-(i] 1,2,3-thiadiazole 
(CLXXIV), respectively. 
CsH, 
N - N H - C - N H 2 
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CH2CI2. 0 °C 
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(CLXIX) H 
(CLXX) OAc 
(CLXXI) CI 
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Chapter-II 
Steroi(Jal Thiazoles 
Thiazoles and substituted thiazoles have been found to possess important 
biological and therapeutic properties. Motivated by the reported biological and 
therapeutics actions, a large number of such steroidal compounds we decided 
extension of these works. A successful is made attempt to synthesize steroidal 
thiazoles in convenient one pot method. For this purpose 5a-cholestan-6-one 
(XCVII), 3p-acetoxy-5a-cholestan-6-one (XCVIII) and 3p-propionoxy-5a-cholestan-
6-one (XCIX) were allowed to react with thiourea or phenylthiourea in presence of 
iodine in isopropanol. The products obtained from have been summarized in scheme-I. 
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Chapter-Ill 
Steroidal Pyrazoles 
In the recent past, the synthesis of steroidal pyrazole derivatives has attracted 
attention of organic chemists because of the interesting physiological activity and 
piofoimd endocTinological interest associated with them. With this reahzation, some 
ni 
papers appeared dealing with synthesis of pyrozolosteroids. As an attempt to extend 
the reported works we subjected some easily accessible steroidal semicarbazones such 
as 3P-acetoxy-5a-cholestan-6-one semicarbazone (CCXIII) and its 3p-chloro-5a-
cholestan-6-one semicarbazone (CCXIV) and 5a-cholestan-6-one semicarbazone 
(CCXV) derivatives, respectively, to the reaction with vilsmeir reagent (POCb-DMF) 
in DMF. The products (CCXVI-CCXX) obtained have been characterized. 
C«H, 
N-NH-C-NH2 
POCh-DMF 
N—C-NH2 
(CCXIII) OAc 
(CCXIV) CI 
(CCXV) H 
X 
(CCXVI) OAc 
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Chapter-IV 
Mass Spectral Studies of Steroidal Thiazoles 
A survey of the literature revealed that no systematic mass spectral study of 
steroidal thiazoles has been reported. In the first chapter, we have described the 
preparation of steroidal thiazoles. These two events prompted us to examine the mass 
spectra of structurally related steroidal thiazole. These included 2'-amino-5a-cholest-6-
eno [6, 7-d] thiazole (I), 3p-acetoxy-2'-amino-5a-cholest-6-eno [6, 7-d] thiazole (II), 3p-
IV 
propionoxy-2'-amino-5a-cholest-6-eno [6, 7-d] thiazole (III), 2'-N-phenylamino-5a-
cholest-6-eno [6,7-d] thiazole (IV), 3p-acetoxy-2'-N-phenylamino-5a-cholest-6-eno 
[6,7-d] thiazole (V) and 3p-propionoxy-2'-N-phenylamino-5a-cholest-6-eno [6,7-d] 
thiazole (VI). These compounds are structurally very close to each other and follow 
similar fragmentation pattern thus offering a similar and effective method for their 
characterization by mass spectrometry. 
8^17 CRHI 
NH-Ph 
X 
(I) H 
(II) OAc 
(III) OPr 
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(IV) H 
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CHAPTER - 1 
STEROIDAL THIADIAZOLES 
steroidal Thiadiazoles 
Thiadiazole is a five membered heterocyclic ring system having one sulfur and 
two nitrogen atoms Depending on the position of the nitrogen atoms m the ring with 
respect to the sulfur atom number 1, there are three types of thiadiazoles mentioned 
below 
l,2.3-thiadiazole(l) 
l,2,4-thiadiazole(lI) 
l,3,4-thiadiazole(IlI) 
N- CH HC 
N 
(1) 
H N :H HC 
(II) (III) 
• N 
H 
Heterocyclic compounds possessing thiadiazole ring system show antifungal' ,^ 
bacteriostatic'* as well as anthelmintic-* effect Compounds containing above ring also 
exhibit antiinflammatory and antimiciobial properties'*'' They are also known to 
exhibit depression effect on the central nervous system^ 1,2,3-Thiodiazoles are 
important class of biological active compounds and also act as useful intermediate m 
organic synthesis, for instance 4,5-bis (4'-methoxy-phenyl)-l,2,3-thiodiazole was 
found to be an active inhibitor of collagen induced platelet aggregation in vitro 
Thiadiazoles have been broadly applied in the areas of pharmaceuticals, 
agricultural, industrial and polymer chemistry '" " 
Literature survey reveals a variety of synthetic strategies developed for the 
synthesis of 1,2,3-thiadiazoles including the Hurd-Mon cyclization of a-methylene 
ketones employing p-toluenesulphonyl hydrozone intermediates. Screening of steroidal 
literature, suggests that little attention has been paid to the synthesis of 1,2,3-and 
other thiadiazole at various steroidal positions, which are possibly good candidates for 
aforementioned biological properties. 
1,2,3-Thiadiazoles are prepared by thionyl chloride oxidative ring closure of 
a-methylenehydrozones as described by Hurd and Mori'^ in 1955 Semicarbazones 
with different types of substituents incorporating cyclic or heterocyclic system (and 
semicarbazones of aldehydes or ketones including cyclic ketones) with two gemmal 
a-hydrogen atoms were allowed to react in dichloromethane with thionylchloride at 
0 °C to afford 1,2,3-thiadiazoles respectively 
As far as the syntheses of sulfur and nitrogen heterocyclic compounds are 
concerned, a number of such compounds have been synthesized during the last three 
or four decades whilst no report seems to appear on its pharmacological activities. In 
addition, some medicinally important activities exhibited by sulfur can predict the 
potentiality of these compounds 
This chapter is an attempt to inckide only important and related examples 
avoiding the inclusions of all such cases as previously reported in the literature. 
In 1955, Hurd and Mori first reported the preparation of light sensitive 
diphenyl-l,2,3-thiadiazole(VII) from the reaction of a-methylene hydrozones (IV-
VI) with SOCh in dichloromethane.'^ 
/Ph 
XHNN-^^Ph 
X 
(IV) ArS02 
(V) CH3CO 
(VI) EtOCO 
SOCI2 
> • 
/ S \ / P h 
N 
(VII) 
Thomas et al? prepared a series of 4,5-diaryl and 4-aryl substituted 1,2,3-
ihiadiazoles using the Hurd-Mori reaction.'^ Aldehydes and Ketones (VIII-IX) were 
treated with (p-tolylsulfonyl) hydrazide or ethylcarbazide to from hydrozones (X-
XIII), which were then treated with neat thionylchloride to produce the corresponding 
l,2,3-thiadiazoles(XIV-XV). 
0 
R' ^ 
NNHX 
. • ) 
R-^  iNn2 NH7NHX 
-*- R' 
,2 
R' R- X R' r X 
(VIII) Ph Ph CHjCfeH.SOj W Ph Ph CH3C6H5SO2 
(IX) Ph H EtOCO (XI) Ph H CH3C6H5SO2 
(XII) Ph Ph EtOCO 
(XIII) Ph H EtOCO 
N. 
(X-XIII) SOCl, 
R 
~R 
R R 
(XIV) Ph Ph 
(XV) Ph H 
Fujito and coworkers'-^''' managed to prepare a series of 1,2,3-thiadiazole-l-
ones (XX-XXIII) under the condition of the Hurd-Mori reaction'^ (3 mole of 
thionylchloride, CH2CI2) as the major product in 44% yield from corresponding 
hydrazones, together with small amount of 1,2,3-thiadiazoles (XXIV-XXVII). 
NNl-lZ 
.R2 SOCI2 
R ' IT CH2Cl2/Reflux 
N-Y 
+ 
Nx 
> M i Z 
-R^ 
^CH, 
R' ii" Z Y R' R' Y R' Z Y 
(XVI) Me Et COOEtOMe (XX) Me Et OMe (^^'V) Me COOEtOMe 
(XVII) Me Et Ts OMe (XXI) Me Et OMe (XXV) Me Ts OMe 
(XVIIl)Me Et COOEtNHCOOMe (XXll) Me Et NHCOOMe (X>^ VI) Me COOEtNHCOOMe 
(XIX) Me Et Ts NHCOOMe (XXIII) Me Et NHCOOMe (XXVII) Me Ts NHCOOMe 
l,2,3-Thiadia7.oles containing aryl- (XXIX) and alkenylsulphonyl (XXXI) 
groups were prepared using the Hurd-Mori reaction'^ by the team of B.D. Reddy. 15-16 
SO^Ar 
N ^ / A r 
SOCh 
% H C 0 N H 2 CH2Cl2.0° 
(XXVill) (XXIX) 
Ar^ 
H.N-C-HN-N 
0 
(XXX) 
H 
0 ^ ~^0 
H 
Ar 
SOCli 
N. 
CH7C1%0° 
-Ar 
H 
0 ^ "^0 
(XXXI) 
H 
Tricyclic compound (XXXIII) was prepared from semicarbazone (XXXII), 
contains two hydroxyl groups. Interestingly, this reaction is accompanied by the 
demethylation of two methox)' groups to give final product (XXXIII). '•' 
O 
I! 
H.N-C-HNN OCH3 
SOCh 
N=-N 
Kobori et aV^ synthesized 4-formyl-l,2,3-thiadiazoles (XXXV) from 2-
oxopropanal bis(ethoxycarbonylhydroazone) (XXXIV) and thionylchloride through 
the Hurd-Mori reaction'^ followed by acidic hydrolysis to afford the concerned 
product. 
NHCOOEt 
1 N l i 
1^  
N 
NHCOOEt 
SOCli 
rt 
NHCOOEt 
1 N 
N . /CH 
/' Y aqH2S04 
>- N 
0 
N . /CH /Y 
(XXXIV) (XXXV) 
Lee et a/'^ had to elaborate a four-step synthesis of hydrazones (XXXIXa), 
starting from thioamides (XXXVI). In the synthesis of final product 4-mercapto-1,2,3-
thiadiazole (XLI), the S-alkyl unit serves a crucial function as a thiol. The authors 
have shown that the best choice of the protecting group is the 3-alkoxycarbonylethyl 
moiety because of its ease of incorporation and eventual smooth removal from 
alkykhiothiadiazole (XL), via retro Michael addition. 
R'H.C- ^ N ' ^ ^ 
\ ^ 
- R^Br SR-' + _ 
(XXXVI) (XXXVII) 
(xxxvn) - ^ ^ j^j^^C" SR^ 
"^ R HjC^' NHNHCOOMe 
(XXXIX) 
SR-
(XXXIX) ^ ^ R 'H2C-" \N .NHC-0Me ^ 2 ^ . / 
O 
(XXXIXa) 
N^ / S r 
(XL) 
N- SNa 
(XL) --^ N 
(XLI) 
l,2,3-Thiadiazoles-5-thiol derivative (XLV)^°" '^, is used to prepare cefuzoname 
(XLVI), a new semisynthetic cephalosporin antibiotic. An approach to this compound 
was devised where ring construction takes place from sulfide (XLIII-XLIV), bearing a 
hydrazone group, by the reaction with thionylchloride. The same thiol-protecting 
group was used in the synthesis of thiadiazoles (XLV) as in the synthesis of 1,2,3-
thiadiazoles-4-thiol (XLI).''' 
NH^NHR 
0 " E' 
(XLII) 
=NNHR 
R 
(XLIII) COOEt 
(XLIV) Ts 
= NNHR *• N MeONa 
. • N 
S-'^^SNa 
(XLIII-XLIV) (XLV) (XLVI) 
Katritzky eC al?'^ prepared bicyclic assemblies containing both 1,2,3-
thiadiazoles and benzotriazole ring (LI-LIV) from a-benzotriazolylalkyl ketone 
tosylhydrazones (XLVII-L). Benzotriazole ring was shown to be a good leaving group, 
which allowed to prepare 5-arylthio-l,2,3-thiadiazoles (LV-LX) and 5'-aryloxy-l,2,3-
thiadiazoles (LXI-LXIII) by the reaction with thiol or phenol and sodium hydride in DMF. 
Bt 
OMe 
OMe 
TsNHNH2 
Bt 
R 
TSNHNH2 
N-NH-Ts 
Bt 
R 
0 
R Bt 
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(XLV!1-L) 
N- R 
SOCb / 
\ c : ^ B t 
R 
(LI) H 
(LIl) Ph 
(Lllf) thiophen-2-yl 
(LIV) furan-2-yl 
(LI-LIV) 
r N . .R 
- ^ ^ N 
S<^Bt 
R'XH / 
*- N 
N. R 
NaH S/^XR' 
R' X 
(LV) 
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Ph 
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Thiophen-2 
Ph 
Ph 
Ph 
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P-CH3-C6H4 
P-CH3-C6H4 
2-naphthyl 
Bn 
-yl P-CH3-C6H4 
P-CI-C6H4 
Ph 
2-naph^hyl 
P-CH3-C6H4 
S 
S 
S 
S 
S 
S 
0 
0 
0 
The Hurd-Mori reaction'^ was apphed on an industrial scale to prepare 5-
chloro-l,2,3-thiadiazoles (LXVP from hydrazone derivatives (LXIV), which is a key 
intermediate in the synthesis of 5-phenylureido-l,2,3-thiadiazole, a very effective 
cotton defoliant with the commercial name of thidazuron. 
CI 
.0 
NH.NHX CI' 
.NNHX SOCb / 
Ns 
H 
N 
H 
(LXIV) (LXV) 
-CI 
Stanetty era/--* reported N-alkyl-pyrrole [2,3-d]l,2,3-thiadiazole-6-carboxylates 
(LXX-LXXI), starting from N-substituted-5-oxopyrrolidin-3-carboxylate-methyl ester 
(LXVI- LXVII), using the Hurd-Mori reaction. 
o 
COOMe 
rOOMe 
Lawesson's / \^ EtOOCNNH2. 
reagent 
THF R 
R 
(LXVI) Bn 
(LXVII) Me 
(LXVIII, L X I X y ^ ^ 
S " > r Hg(0Ac)2 
I 
R 
THF 
I 
R 
R 
(LXX) Bn 
(LXXI) Me 
COOMe 
EtO-CHNN 
II 
0 
C--OMe 
R 
R 
(LXVIII) Bn 
(LXIX) Me 
Stanetty ef al?'' reported fully aromatized compounds, thieno [2,3-d] 1,2,3-
thiadiazole-6-carboxylic acid derivatives (LXXIII), by the treatment of carbazanate 
(LXXII) with thionylchloride in dry dichloromethane at room temperature. The 
chlorinated (DCXIV) by product obtained can be avoided by raising temperature of 
the reaction upto 80° C. 
MeOOC^ 
HN. 
S0Cl2^ 
CH.Cb 
(LXXII) COOEt 
MeOOCx P 
(LXXIII) 
MeOO 
+ / / \^  N 
(LXXIV) 
Solvent Temp (°C) 
CH2CI2 25 
C2H4CI2 80 
Ratio (LXXIII/LXIV) yield of (LXXIII) % 
8:1 60 
1:0 60 
Ohno and colleagues" reported methylthieno [3,2-d]l,2,3-thiadiazole-6-
carboxylate (LXXV), by the treatment of methyl 2,5-diydro-4-(N'-tosylhydrazino) 
thiophene-3-carboxylate (LXXIV) and thionylchloride in dichloromethane at room 
temperature. 
T. 
H 
H 
MeOOC 
(LXXIV) 
COOMe 
SOCI2 / 
CH2CI2, rt 
(LXXV) 
An interesting solid phase synthesis of 1,2,3-thiadiazoles was described by Hu 
et a / " A merrifield type resin (LXXVI), which was functionalized with 
sulfonylhydroazide groups used to 'fishout' ketones from a reaction mixture. 
Subsequently treatment of the isolated resin with thionylchloride converted the 
hydrazone functionalities of (LXXVla) to 1,2,3-thiadiazoles (LXXVI 1-LXXX), 
disconnecting them from the sulfonyl chloride resin at the same time. 
r 
R-CII^COR' SOCb / 
N 
N. .R' 
SO9NHNH, 
(LXXVI) 
SO2NHN 
(LXXVla) 
,R' 
~R^  
S'-^R' 
(LXXVil) Me H 
(LXXVIIl) Me Me 
(LXXiX) Ph Me 
(LXXX) Me H 
Erase and coworkers'"' reported the synthesis of a variety of benzo- 1,2,3-
thiadiazoles and related structures on solid support, employing two different 
synergetic methods. An anionic approach via a halide metal exchange^^''^" and a cross-
coupling approach via an innovative palladium catalysed C-S bond forming reaction. 
In this protocol, the anilines (LXXXI) when reacted with t-butyl nitrite gave the 
diazonized anilines when on subsequent coupling with the piperazine resin (LXXXII) 
gave triazene bromo or iodo aryl resins (LXXXIII). The resulting triazene arylhalide 
resins (LXXXIII) could then be converted to the corresponding triazene thiol or 
selenol resins (LXXXIV- LXXXV) by two alternative methods. Method A starts with 
halide-lithium exchange with n-BuLi and TMEDA followed by treatment with 
elemental sulfur or selenium. Method B involves a palladium-catalysed cross coupling 
reaction protocol with triisopropylsilylthiol (TIPSSH) followed by deprotection with 
tetrabutylammoniumfluoride (TBAF) in THF, cleavage from the resin with diluted 
trifluoroacetic acid result spontaneously in the desired cyclisation reaction, yielding 
benzo-1,2,3-thiadiazoles (LXXXVI) or benzo-1,2,3-selenodiazoles (LXXVII), in good 
yield. 
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(LXXXI) 
(l)BF3.0Et2,t-B40NO 
THF,-20°C, 30-90 mm 
——— *-
(2)Pyr/THF(l:10), rt, 12h 
H 
(LXXXll) 
•^ ^N X 
.N 
^N^ N. 
R' 
(LXXXI) 
X-Br, 1 
R=functional group 
Method A 
(LXXXIII) Method B"* TFA 
N 
// 
N 
10-63% 
(3 steps) 
R' 
E 
(LXXXIV) S 
(LXXXV) Se 
(LXXXVI) S 
(LXXXVII) Se 
Hu and coworkers^' demonstrated a catch and release strategy to synthesize 
1,2,3'thiadiazoles starting from N-methoxy-N-methyl-p-bromobenzamide (LXXXVIII). 
Ketones were prepared in solution on bank A of the Quest 210 organic synthesizer, 
transferred to a sulfonylhydrazine resin in Bank B followed by Hurd-Mori reaction to 
give 1,2,3-thiadiazoles i.e. 4-(4'-bromophenyl)-l,2,3-thiadiazoles (LXXXIX), 4-(4'-
bromophanyl)-5-n-propyl-l,2,3-thiadiazole (XC), 4-(4'-bromo)-5-methyl-1,2,3-
thiadiazol (XCI), 5-isopropyl (XCII) and 5-phenyl-l,2,3-thiodiazole (XCIIl). 
thiophene-3-carboxylate (LXXIV) and thionylchloride in dichloromethane at room 
temperature. 
COOMe 
N 
SOCb 
CH2CI2, rt *- N 
(LXXV) 
An interesting solid phase synthesis of 1,2,3-thiadiazoles was described by Hu 
et alP A merrifield type resin (LXXVI), which was functionalized with 
sulfonylhydroazide groups used to 'fishout' ketones from a reaction mixture. 
Subsequently treatment of the isolated resin with thionylchloride converted the 
hydrazone Rmctionalities of (LXXVla) to 1,2,3-thiadiazoles (LXXVII-LXXX), 
disconnecting them from the sulfonyl chloride resin at the same time. 
RXII.COR' 
SO2NHNH2 
(LXXVI) 
SOCh 
N- .R' 
N 
SO2NHN 
(LXXVla) 
R' 
R^  
S/^R' 
R' R^  
(LXXVIl) Me H 
(LXXVIII) Me Me 
(LXXIX) Ph Me 
(LXXX) Me H 
Bank A 
O 
Bank B 
R^ 
Br 
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Connula 
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THF 
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SOX, 4h Y 
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(IjRCH.MgX 
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P R 
NHN 
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Br 
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• N \ 
.OMe 
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CIC2H4-CI 
^ 60&5h 
(LXXXVllI) 
B K ^ ^ R 
R 
(LXXXIX) H 
(XC) n-propyl 
(XCl) methyl 
(XCII) isopropyl 
(XCIII) phenyl 
Morzherin et al?'^ reported the use of the Hurd-Mori approach in the synthesis 
of chiral 1,2,3-thiadiazoles (XCV, XCVII), bearing either cyclopropyl or cyclobutyl 
groups starting from seco derivatives of (+)- carene (XCIV) and a-pinen (XCVI). It is 
believed that the first reaction is highly regioselective with participation of the 
methylene rather than the methyl group. 
H 
O 
O 
il 
H9NNHCNH1 o 
H 
N 
(XCIV) 
H 
N 
M 
H 
N 
/ 
N. 
(XCV) 
H 
H 
•N 
\ 
0 
(XC\ ^ 1) 
-s^N 
0 
(1)H2NNHCNH2 
(II)S0Cl2 
N 
(XCVI I) 
Reddy and coworkers^ synthesized 5,7-diaryl-(4-alkyl)-4,5,7-trihydrothiapyrano-
[3,4-d] 1,2,3-thiadiazole (CVII-CXV), by the treatment of 4-semicarbazono-2,6-diaryl 
-(3-alkyl) tetrahydrothiapyran (XCVIII-CVI), with excess amount of thionylchloride 
in dichloromethane at °C. 
R' 
R 
NNHCONH9 
^S-^ '"R' 
SOCI2/CH2CI2 
N=N 
(XCVIII) Ph Ph H 
(XCIX) 4-OMe Ph 4-OMePh H 
(C) 4-Cl,Ph 4-Cl.Ph H 
(CI) Thienyl Thienyl H 
(CII) Ph 4-OMePh H 
R Rl R! 
(CVII) Ph Ph H 
(CVIII) 4-OMe Ph 4-OMePh H 
(CIX) 4-Cl.Ph 4CI.Ph H 
(CX) Thienyl Thienyl H 
(CXI) Ph 4-OMePh H 
(GUI) 
(CIV) 
(CV) 
(CVI) 
Ph 
Ph 
Ph 
Ph 
4-Cl.Ph H 
Ph Me 
4-OMe.Ph Me 
4-Cl.Ph Me 
(CXII) 
(CXIII) 
(CXIV) 
(CXV) 
Ph. 
Ph 
Ph 
Ph 
4-ClPh H 
Ph Me 
4-OMe.Ph Me 
4-ClPh Me 
Karimi et al?' prepared 4,5-diaryl-l,23-thiadiazoles (CXXl-CXXV), by the 
reaction of thionylchloride with semicarbazones of l-(4-methylsulfonylphenyl)-2-(4-
substituted phenyl) lethanone (CXXVI-CXX), through the Hurd-Mori reaction.'^ 5-
Phenyl-4-(substituted phenyl)-!,2,3-thiadiazoles (CXXIX-CXXXI), were similarly 
prepared from their corresponding semicarbazones (CXXVI-CXXVIII). 
SO2CH3 SQCb^ ^ 
SO,CH, 
(CXXI) 
(CXXII) 
(CXXIII) 
(CXXIV) 
(CXXV) 
X 
F 
CI 
Br 
H 
OCH3 
(CXXVI) 
(CXXVII) 
(CXXVIII) 
-CH.-C-
N 
.^ SOCI2/CH2CI2 
NHCONH: 
X 
F 
CI 
Br 
(CXXIX) 
(CXXX) 
(CXXXI) 
X 
F 
CI 
Br 
Shingare and coworkers^^ reported the use of the Hurd-Mori reaction in the 
synthesis of 2-aryl-3,4-dihydrobenzopyrano [3,4-d]-l,2,3-thiadiazoles (XCII-CI) from 
chroman-4-one precursors (CXXXII-XCI). 
NNHCONH-, 
NH:NHC0NH2 
AcONa, HCI 
R reflux 
SOCI2/CH2CI2 
NaHC03 
-10toO°C 
(CXXXII) 
(CXXXIII) 
(CXXIV) 
(CXXXV) 
(CXXVI) 
(CXXVII) 
R 
Ph 
P-C1-C6H4 
P-MeO-C6H4 
P-Me-C6H4 
P-NO2-C6H4 
O-OH-C6H4 
(CXXXVIII) O-CI-C5H4 
(CXXXIX) m-Cl-C6H4 
(XC) Cinnamyl 
(XCI) Furyl 
(XCII) 
(XCIII) 
(XCIV) 
(XCV) 
(XCVI) 
(XCVII) 
(CXVIII) 
(IC) 
(C) 
(CI) 
R 
Ph 
P-CI-C6H4 
P-MeO-C6H4 
P-MeO-C6H4 
P-NO2-C6H4 
O-OH-C6H4 
O-CI-C6H4 
m-Cl-C6H4 
Cinnamyl 
Furyl 
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1,2,3-Thiadiazoles of spiroderivatives of barbituric and thiobarbituric acid 
(CIV and CV)^ ^ were prepared from semicarbazones of barbituric precursors (CII-
CIII) through the Hurd-Mori reaction. 
0 
\\ 
N-NH-C-NH2 
SOCI7 
CH,CU, r.t 
X 
(CI!) 0 
(Clll) S 
X 
(CIV) 0 
(CV) S 
An annulation of a 1,2,3-thiadiazoles ring to the benzazepine took place when 
hydrazonobenzazepine (CVI), was subjected to the Hurd-Mori reaction. In this way, 
1,2,3-thiadiazolo [5,4-d] benzazepine (CVII), was prepared in good yields. 37 
NNHCONH2 
SOCIVCHXl, 
N=N 
I. 
(CVI) (CVII) 
Reaction of thionylchloride with dimethyl-2,6-diaryl-4-oxocylcohexane-l, 1-
dicarboxylate semicarbazones (CVIII-CX) in dichloromethane at 0°C followed by 
decomposition with ice cold sodium carbonate afforded 5,7-diaryl-6,6-dimethoxy-
carbonlcyclohexeno-[3,4-d] 1,2,3-thiadazoles (CXI-CXIII). 38 
NNHCONH7 N = N 
DISOCIVCH2CI. R : ^-^R-
^f°^ % 
% 
R R' R R' 
(CVII) H H 
(CIX) 4-OCH3 4-OCH3 
(CX) 4-Cl 4-Cl 
(CXI) H H 
(CXII) 4-OCH3 4-OCH3 
(CXII) 4-Cl 4-Cl 
Padmavathi et al?^ prepared 4-alkyl-5-phenyl-7-aryl disubstituted-4,5,7-
trihydrobenzo [3,2-d] 1,2,3-thiadiazoles (CXVII-CXIX) from semicarbazones of 
corresponding reactants (CXIV-CXVI) by the Hurd-Mori reaction.'^ 
NNHCONHi N = N 
R 
Ph 
X" ^Y 
Excess SOCIi R-
X-^^Y 
X Y R A r X Y R A r 
(CXIV)C02Me C02Me Me Ph (CXVII) C02Me C02Me Me Ph 
(CXIV)CN C02Et Me 4-Me.Ph (CXVIII) CN COsEt Me 4-Me.Ph 
(CXVI)CN CN Me 4-OMe.Ph (CXIX) CN CN Me 4-OMe.Ph 
Reddy's team'" synthesized thiadiazoles fused heterocycles i.e. benzothiophen 
[2,3-d]-l',2',3'-thiadiazoles (CXXIII-CXXV), benzothiophen [3,2-b] dihydrothiopyr-
ene [3',4'-d] 1", 2".3"-thiadiazoles (CXXIX-CXXXI), and benzothiophen [3.2-b]-l',6'-
dithiatetrahydronaphthalino [3'.4'-d] 1", 2",3"-thiadiazoles(CXXXV-CXXXVII), by 
the treatment of their corresponding semicarbazones (CXX-CXXII, CXXVI-CXXVIII 
and CXXXII-CXXXIV), with thionyl chloride in dichloromethane at 0°C. 
NNHCONHi 
SOCh 
CHjCb 
R' 
N 
II 
* 
(CXX) 
(CXXI) 
(CXXII) 
R 
H 
4-CH.3 
4-Cl 
R 
(CXXIII) H 
(CXXIV) 4-CH3 
(CXXV) 4-Cl 
R-
SOCI2, 
NNHCONH, 
R 
N=ll] 
R 
(CXXVI) H 
(CXXVII) 4-CH3 
(cxxviii) 4-a 
R 
(CXXIX) H 
(CXXX) 4-CH3 
(CXXXI) 4-Cl 
NNHCONH2 ^9£k^ 
/ CH2CI2 
R 
(CXXXII) H 
E 
(CXXXV) H 
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(CXXXIII) 4-CH3 
(CXXXIV) 4-Cl 
(CXXXVI) 4-CH3 
(CXXXVII) 4-Cl 
Reddy et al.^^ prepared both bis [1,2,3] thiadiazoles units and mixed systems of 
Selena and thiadiazole ring in one molecule i.e. 3,6-dithia-3,4,5,6-
letrahydrophenanthrenp [1,2-d', 7,8-d] bis [1,2,3] thiadiazole (CXXXIX), 3,6-dithia-
3,4,5,6-tetrahydroanthracene [1,2-d; 7,8-d] bis [1,2,3 thiadiazole (CXLI), 3,7-dithia-
3,4,7,8-tetrahydroanthracene [1,2-d; 5,6-d] bis [l,2,3]thiadiazole (CXLIII) 3,6-dithia-
3,4,5,6-tetrahydrophenanthrene [1,2-d] 1,2,3-selenadiazole [7,8-d] 1,2,3- thiadiazole 
(XCLV), 3,6-dithia-3,4,5,6-tetrahydroanthracene [1,2-d] 1,2,3-selenadiazole [7,8-d] 
1,2,3- thiadiazole (CXLVII), and 3,7-dithia-3,4,7,8-tetrahydroanthracene [1,2-d] 
1,2,3-selenadiazole [5,6-d] 1,2,3-thiadiazole (CXLIX) from their respective 
semicarbazones (CXXXVIII, CXL, CXLII, CXIV, CXLVI, CXLVIIl) through the Hurd-
Mori'^ reaction process. 
(CXXXVIII) 
0 
II 
(l)2NH2NHCNH2 
NaOAc, MeOH 
,CI, f (II) SOCI2/CH 
-0°C " N=N 
0 
(1)2NH2NHCNH2 
NaOAc, MeOH 
—.—_ . ^ 
(II) SOCl2,CH2Cl2 
-OT 
(CXXXIX) 
(CXL ) (CXLI) 
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(1)2NH2NHCNH2 
NaOAc, MeOH 
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(II) SOCU.CH.Cl, 
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0 
1! 
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NaOAc. MeOH 
' ' >-
(II) SOCl2,CH2Cl2 
-0"C 
(CXLVI ) (CXLVII) 
0 
II 
(i)2NH2NHCNH2 
NaOAc. MeOH 
>-
(II)S0Cl2,CH,CU 
-Oo, C 
(CXLVIII) (CXLIX) 
Bakthavatchalam et al.^'^ carried out a multistep synthesis of bisthiadiazole 
polycyclic compound (CLIII) and reported that both thiadiazoles ring were 
constructed with the Hurd-Mori process. The reaction starts from dimedone (CL) via 
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monothiadiazole (CLI), which is regioselectively, obtained from monohydrazones 
(CLa). Ring annelation followed by a second Hurd-Mori reaction ultimately gave the 
tetra cyclic compounds (CLIll). 
(CL 
Ts 
I 
HN 
\ 
SOCI2, / 
*- N 
N ^ ^ " ^ - ^ ^ 
(CLa) 
/ CH2CI2 
0°C 
(CLI) 
,^, , ^ HSCH,CH,COOH / 
(CLI ) =—= >• N 
P-TSA 
N 
TSNHNHT / ^ 
'-*• N 
\ ^ 
NH 
i 
Ts 
(CLII) 
(CLII) SOCI2, 
CH2CI2 
0°C 
(CLIIl) 
The reaction''^ of 17p-actoxy-5a-androston-3-one (ethoxycarbonyl) hydrazone 
(CLIV) with neat SOCh at 65°C gave 17p-acetoxy-5a-androst-2-eno [3,2-d] 1,2,3-
thiadiazole-1-thione S-oxide (CLVIII) in good yields. Under similar conditions the 
corresponding tosyl-and formylhydrazones (CLV- CLVI) afforded 17p-acetoxy-5a-
androst-2-eno [3,2-d] 1,2,3-thiadiazole (CLX) in 84 and 85% yields, respectively, 
while the acetylhydrazones (CLVll) gave a mixture of two products i.e. 17(3-acetoxy-
23 
l-chloro-5a-androst-2-eno [3,2-d] 1,2,3-thiadiazole (CLXI) and 17p-acetoxy-5a-
androst-3-eno [3,4-d] 1,2,3-thiadiazole (CLXll). Compound (CLVIII) when dissolved 
in boiling methylethlketone furnished 17p-acetoxy-l-oxo-5a-androst-2-eno [3,2-d] 
1,2,3-thiadiazole (CLIX). 
OAc 
XHNNH 
EtOH 
SOCl. 
(CUV) ^ N 
65T \ 
XHNN 
H 
X 
(CLIV) COiEt 
(CLV) p-tosyl 
(CLVI) CHO 
(CLVII) COCH3 
Methylethyl ketone 
(CLVIII) (CLIX) 
SOCU 
(CLV, CLVI) -*• N 
65 °C \ 
(CLX) 
(CLVH) SOCh 
-*• h' 
(CLX!) (CLXII) 
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Flekhter and coworkers'''' managed to prepare a number of thiadiazoles i.e. 
Methyl-l-isopropenyl-5b, 8, 8, 12a-tetramethyI-2, 3, 3a, 4, 5, 5a, 5b, 6, 7, 7a, 8, 12, 
12a, 12b, 13, 14, 14a, 14b-octadecahydro-lH-cyclopenta [7, 8] chryseno [2,3-d]-
l,2,3-thiadiazole-3a-carboxylate (CLXIV) and dimethyl (5R, 9R, 13S)-22-isopropyl- 5, 
9-dimethyI-I6-thia-I7, 18-diazahexacycIo [10. 8. 2.0''o. O '^'. O'^ '^ o O'^ ."] docosa-I5(I9), 
17, 21-triene-5, 13-dicarboxylate (CLXVII) from their corresponding semicarbazones 
(CLXIII and CLXVI), under the conditions of the Hurd-Mori reaction'^ The products 
(CLXIV and CLXVII), were isolated in 72-75% yield by column chromatography. 
Apart from major products, small amount of thioketone oxide i.e. Methyl-1-
isopropenyl-5b, 8, 8, 12a-tetramethyl-12-sulfenyl-2, 3, 3a, 4, 5, 5a, 5b, 6, 7a, 8, 12, 
12a, 12b, 13, 14, 14a, 14b-octadecahydro-lH-cyclopenta- [7, 8] chryseno [2,3-d] 
l,2,3-thiadiazole-3a-carboxylate (CLXV) and dimethyl (5R, 9R, 13S)-22-isopropyl-5, 
9-dimethyl-14-sulfinyl-16-thia-17, 18-diazahexacyclo [10. 8. 2. 0''"'.0^ '«.0'32o.O'5.i'^ ] 
docosa-15 (19), 17, 2l-triene-5, 13-dicarboxylate (CLXVIII), respectively, were 
obtained in 10-12% yields. 
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Discussion 
Thiadiazoles are particularly important molecules owing to their versatility as 
synthetic intermediate''^ ''^  and widespread occurrence in biologically important 
compounds.'"'"'^  For example, a highly active cotton defoliant and a plant immune 
adjuvant were found among 1,2,3-thiadiazole derivatives.''^ In addition, some 
compounds of this series are key intermediates in the synthesis of their biologically 
active substances, e.g. cephalosporin antibiotic.^" The 4,5 bis-(4'-methoxy-phenyl)-
1,2,3-thiadiazole was found to be an active inhibitor in vitro.' The striking example of 
thiadiazole in steroidal compound is 17p-acetoxy-5a-androst-2-eno [3,2-d] 1,2,3-
thiadiazole(CLX)''-' which is found to be an active agent used in the male 
contraceptives.'''' 
This prompted us to extend the work to prepare some new steroidal 
thiadiazoles. With this aim, for present study the semicarbazones of 5a-cholestan-6-
one (CLXIX) '^, its Sp-acetoxy (CLXX)^ ' and 3p-chloro (CLXXl) '^, analogous 
respectively, were treated under the Hurd-Mori reaction process.'^  The products obtained 
have been characterized on the basis of their elemental analysis and spectral 
properties. 
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N-NH-C-NH, 
(CLXIX) H 
(CLXX) OAc 
(CLXXl) CI 
Reaction of 5a-cholestan-6-one semicarbazone (CLXIX), with thionyl 
chloride and dichloromethane. 
Semicarbazone (CLXIX) was added in portions to thionyl chloride at about -10 °C, 
with continuous stirring. The mixture was then allowed to attain room temperature 
slowly and to this mixture methylene chloride was added. The reaction mixture, after 
usual work up and column chromatography, afforded 5a-cholest-6-eno- [6,7-d] 1,2,3-
thiadiazole (CLXXII), as semisolid. 
0 
N-NH-C-NH: 
(CLXIX) 
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Characterization of tlie semisolid compound as 5a-cholest-6-eno [6,7-d] 
1,2,3-thiadiazole(CLXXII). 
The elemental analysis of the compound corresponded to the molecular 
formula C27H44N2S. The IR spectrum showed bands at 1620, 1565, 1380 and 715 cm". 
These values could be correlated to (C=C), (N=N), (C-N) and (C-S) indicating the 
presence of thiadiazole moiety attached to steroidal nucleus/^"''' The 'HNMR 
spectrum of compound displayed double doublet at 6 3.5 and a triplet at 5 2.9 assigned 
to C8-PH and C5-aH respectively. Angular methyl protons were observed at 6 1.12 
(CIO-CH3), 0.70 (CI3-CH3), 0.91 and 0.83 (for other side chain methyl protons). The 
structure of the compound was further supported by its mass spectral study. The mass 
spectrum showed molecular ion peak at 428, followed by base peak obtained at 400 
arising by the expulsion of N2, other important peaks included 368, 386 and 287. 
A mechanism for the formation of steroidal thiadiazole (CLXXII) from 
corresponding semicarbazone (CLXIX) is proposed (Scheme-1) considering the steps 
reported'^ for such reactions. 
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socu 
CONH: 
(CLXIX) 
CONH CONH2 
-HCI 
CONHT CONH, 
(CLXXII) 
Scheme-I 
Thus in the light of above observations and mechanism the semisolid 
compound can be characterized as 5a-cholest-6-eno [6,7-d] 1,2,3- thiadiazole 
(CLXXII). 
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Reaction of 3p-acetoxy-5a-cholestan-6-one semicarbazone (CLXX), with 
thionyl chloride and dichloromethane. 
Steroidal semicarbazone (CLXX) was added in portions to thionyl chloride at 
about -10°C, with continuous stirring. The reaction mixture was then allowed to 
attain room temperature slowly and to this dichloromethane was added. The reaction 
mixtures, after usual workup and column chromatograph over silica gel, afforded Sp-
acetoxy-5a-cholest-6-eno [6,7-d] 1,2,3- thiadiazole (CLXKIII), as semisolid. 
H H N-NH-C-NH2 
(CLXX) 
H H / 
N = N 
(CLXXIIl) 
Characterization of the semisolid compound as 3p-acetoxy-5a-cholest-6-
eno [6,7-d] 1,2,3-thiadiazole (CLXXIIl). 
The elemental analysis of the compound corresponded to molecular formula 
C29H46N2O2S. The IR spectrum showed strong bands at 1731 and 1240 indicating the 
presence of acetate group. Other bands were observed at 1615 (C=C), 1570 (N=N), 
1374 (C-N) and 711 cm"' (C-S). These values support the presence of thiadiazole 
moiety. The 'HNMR spectrum of the compound displayed a multiplet centered 
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integrating for one proton at 5 4.3 (WVi = 16 Hz, axial)" which could be attributed to 
C3-aH. The acetate methyl protons was seen at 6 2.1 as a sharp singlet. A triplet was 
observed at 5 2.8 was assigned to Cs-aH and at 5 3.2 (dd) to Cs-pH respectively. 
Angular methyl groups were observed at 1.13 (CIO-CH3), 0.67 (ClS-CHa), 0.91 and 
0.87 (for side chain methyl protons). The structure of compound was further 
supported by mass spectrum, which gave molecular ion peak at 486. The base peak 
was observed at 365 arising by the loss of N2, S and AcOH. 
On the basis of the spectral studies and in view of the results and mechanism 
showed in earlier products, the compound could be characterized as 3p-acetoxy-5a-
cholest-6-eno [6,7-d] 1,2,3- thiadiazole (CLXXIII), as semisolid. 
Reaction of 3p-chIoro-5a-cholestan-6-one semicarbazone (CLXXI), with 
thionyl chloride and dichioromethane. 
Semicarbazone (CLXXI) was added in portions to thionyl chloride at about -10°C, 
with continuous stirring. The reaction mixture was then allowed to attain room 
temperature slowly and to this dichioromethane was added. The reaction mixtures 
after usual work up and column chromatography, gave 3P-chloro-5a-cholest-6-eno 
[6,7-d] 1,2,3-thiadiazole (CLXXIV), as semisolid. 
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H 1-i N-NH-C-NH2 
(CLXXl) 
H H I / 
(CLXXIV) 
Characterization of the semisolid compound as 3p-chloro-5a-cholest-6-eno 
[6,7-d] 1,2,3-thiadiazole (CLXXIV). 
The elemental analysis of the compound corresponded to molecular formula 
C27H43N2SCI, with positive Beilstein test. Its IR spectrum showed bands at 1623 (C=C), 
1550 (N=N), 1370 (C-N), 751 (C-CI) and 705 cm' (C-S). These values suggest the 
presence of thiadiazole moiety attached to steroidal nucleus. The 'HNMR spectrum of 
the compound displayed a multiplet centered at 5 4.2 which was assigned to Ca-aH 
(WV2 = 16 Hz, A/B ring junction trans)." A triple at 5 2.7 was observed for Cs-aH and 
double of doublet at 5 3.0 for Cs-pH. The angular and side chain methyls were 
observed at 5 1.15, 0.91, 0.82 and 0.68. Additional support to the structure was 
provided by its mass spectrum, which gave molecular ion peaks at 462/464, other 
important peaks were found at 434/436 and 394. 
On the basis of spectral studies and foregoing discussion, the compound can be 
characterized as 3p-chloro-5a-cholest-6-eno [6,7-d] 1,2,3-thiadiazole (CLXXIV), as 
semisolid. 
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Experimental 
Melting points were determined on a Kofler apparatus and are uncorrected IR 
spectra were recorded with pye unicam SP3-100-spectrophotometer and its values are 
given m cm ' 'HNMR spectra were run m CDCb on a Bruker AC 300 C300 MHz) 
with TMS as an internal standard and its values are given in ppm (5) (s, singlet, br, 
broad, mc, multiplet centered etc) Mass spectra were measured on a VG micromas 
model ZAB-IF apparatus at 70 eV ionization voltage Thin layer chromatographic 
(TLC) plates have been coated with silica gel Silica gel (mesh size 60-120 BDH) « 20 
gm was used for each gram of material to be separated in colum chromatography 
Petroleum ether refers to a fraction of b p 60-80 °C Anhydrous sodium sulphate was 
used as the drying agent 
3P-Chlorocholest-5-ene: 
Freshly purified thionyl chloride (75 mL) was added gradually to cholesterol 
(100 gm) at room temperature A vigorous reaction ensured with the evolution of 
gaseous products When the reaction slackened, the mixture was gently heated at the 
temperature of 50-60 °C on a water bath for 1 hr and then poured onto crushed ice-
water mixture with Stirling The yellow solid thus obtained was filtered under suction 
and washed several times with ice cooled water and air dried Recrystallization of 
crude product from acetone gave 3P-chlorocholest-5-ene (95 5 gm), m p 95-96 °C 
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(reported 96-97 "C).^ -^  It gave positive Beilstein test and a yellow colour with 
tetranitromethane in chloroform. 
Cholest-5-ene: 
3|3-Chlorocholest-5-ene (15.0 gm) was dissolved in warm amyl alcohol (300 
mL) and sodium metal (3.50 gm) was added in small portions to the solution with 
continuous stirring over a period of 8 hrs. The reaction mixture was heated now and 
then during the course of reaction in order to keep the sodium metal dissolved. The 
reaction mixture was poured into water, acidified with HCl and allows standing 
overnight. A white crystalline solid was obtained which was filtered under suction 
and washed thoroughly with water and air dried. Recrystallization of the crude 
material from acetone gave cholest-5-ene in cubes (10.8 gm), m.p. 93 °C (reported 
m.p. 89-91.2 °C).^ ^ 
6-Nitrocholest-5-ene: 
A suspension of finely powdered cholest-5-ene (6.0 gm) in glacial acetic acid 
(50 mL) was stirred at room temperature for 5 min. Fuming nitric acid (20 mL, d, 1.5) 
was rapidly added and the stirring was continued for 2 hrs. The temperature of the 
reaction mixture was controlled between 20-25 °C by external cooling. The reaction 
mixture was then poured into ice-cooled water. A yellow solid thus obtained was 
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filtered under suction, washed thoroughly with water and air-dned. Recrystallization 
from ethanol furnished product (3 5 gra), m p 117-118 °C (reported m p. 117-118 °C) ^^  
5a-Cholestan-6-one: 
6-Nitrocholest-5-ene (6 0 gm) was dissolved in glacial acetic acid (200 mL) by 
heating and to this solution zmc dust (12.0 gm) was added in small portions. After the 
initial exothermic reaction had subsided, the suspension was heated under reflux for 3 
hrs and water (12 mL) was added till turbidity developed and it was allowed to stand 
overnight at room temperature. The crystalline material thus separated was filtered 
under suction and washed thoroughly with water in order to remove zinc acetate. 
The organic solid was air dried and then recrystallized from ethanol (3.6 gm), m.p. 
96-98 °C (reported m p 95-98 °C) ^' 
5a-Cholestan-6-one semicarbazone (CLXIX). 
Semicarbazide hydrochloride (6.0 gm) and sodium acetate (9.0 gm) were 
dissolved in water (45 mL), 5a-cholestan-6-one (3.0 gm) was added to it then ethyl 
alcohol (200 mL) was added and reflux for 4 hrs. The progress of reaction was 
monitored through TLC. After the completion of reaction, the resultant product was 
allowed to stand overnight. The product was then filtered under suction and was 
recrystalhzed from ethyl alcohoP' (2.25 gm), m.p. 190 °C. 
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Reaction of 5a-cholestan-6-one semicarbazone (CLXIX) with thionyl 
chloride and dichloromethane: 5a-Cholest-6-eno r6.7-d1 1,2.3-thiadiazole 
(CLXXII). 
Freshly distilled thionylchloride (8 mL), was charged to a round bottom flask 
(50 mL) placed in a salt-ice bath at -10 °C and to this was added, with continuous 
stirring, 5a-cholestan-6-one semicarbazone (CLXIX) (2.22 gm) in 3 portions 
maintaining the temperature between 0 and -10 °C. After complete addition, the 
reaction mixture was allowed to attain room temperature and the 25 mL of 
dichloromethane was added. The mixture was stirred for another 2 hrs. Excess 
thionylchloride was decomposed by slowly adding the saturated cold aqueous 
solution of sodium carbonate (15-20 mL) and organic layer was separated, washed 
thoroughly with water followed by aqueous sodium bicarbonate (5 %) and water and 
dried over anhydrous sodium sulfate. Evaporation of solvent under reduced pressure 
gave oil, which was chromatographed over silica gel column. Elution with petroleum 
ether-ether (9:1) afforded 5a-cholest-6-eno [6,7-d] 1,2,3-thiadiazole (CLXXII), as 
semisolid (1.29 gm). 
Analysis found C, 75.66 H, 10.24 N, 6.50 S, 7.42 
C27H44N2S require C, 75.70 H, 10.29 N, 6.56 S, 7.48 
IR: UmaN: 1620 (C=C), 1565 (N=N), 1380 (C-N), 715 cm"' (C-S) 
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iHNMR 5 3.5 dd (Cs-pH); 2.9 t (Cs-aH), 1.12 (Cio-CHs); 0.70 (C13-CH3); 
0.91 and 0.83 (for other side chain methyl protons) 
MS: m/z 428 (M*), 400 (base peak), 368, 386 and 287 
3p-Acetoxychoiest-5-ene: 
A mixture of cholesterol (50.0 gm) pyridine (75 mL freshly prepared over 
KOH) and freshly distilled acetic anhydride (50 mL) was heated on water bath for 2 
hrs. The resulting brown solution was poured into crushed ice water mixture with 
stirring. A light brown solid was obtained which filtered under suction, washed with 
water until free from pyridine and air-dried. The crude product on crystallization 
from acetone gave pure 3p-acetoxy-cholest-5-ene (45.0 gm), m.p. 112 °C (reported, 
m.p. 113°C)." 
3p-Acetoxy-6-nitrocholest-5-ene: 
3p-Acetoxycholest-5-ene (10.0 gm) was covered with nitric acid (250 mL; d, 
1.42) and sodium nitrite (8.0 gm) was gradually added over a period of 1 hr with 
continuous stirring. Slight cooling was also affected during the course of reaction and 
stirring was continued for additional 2 hrs. When the yellow spongy mass separated 
on the surface of mixture, the mixture was diluted with cold water (200 mL) resulting 
a green colour solution. The whole mass was extracted with ether. The ethereal layer 
was washed with water, sodium bicarbonate solution (5 %) (until washing was pink) 
38 
and water and dried over anhydrous sodium sulphate. Removal of the solvent 
provided the nitro compound as oil, which was crystallized from methanol (7.0 gm) 
m.p. 104 °C (reported, mp. 102-104 °C).5» 
3P-Acetoxy-5a-cholestan-6-one: 
Nitro compound (6.0 gm) was dissolved in glacial acetic acid (250 mL) and zinc 
dust (12.0 gm) was added in small portions with shaking. The suspension was heated 
under reflux for 4 hrs; water (12 mL) was added during the course of reaction. The 
hot solution was filtered, cooled to room temperature and diluted with large excess of 
water. The precipitate thus obtained was taken in ether and the ethereal solution was 
washed with water, sodium bicarbonate solution (10 %) and water and dried over 
sodium sulphate (anhydrous). Removal of the solvent gave oil, which was crystallized 
from methanol (3.9 gm) m.p. 128 °C (reported, m.p. 127-128 "C). '^ 
3p-Acetoxy-5a-cholestan-6-one semicarbazone (CLXX). 
Semicarbazide hydrochloride (6.0 gm) and sodium acetate (9.0 gm) were 
dissolved in 30 mL of water. The 3p-acetoxy-5a-cholestan-6-one (CLXX) (3.0 gm), 
was added to it, the resultant mixture was shaken for few minutes and then ethyl 
alcohol (200 mL) was added. The suspension was refluxed for 4 hrs. Now the resultant 
compound was allowed to stand overnight, usually the semicarbazone crystallized out 
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in cold condition. The compound was then filtered under suction, which on 
crystallization from ethyl alcohol gave fine crystal' (2.10 gm), m.p. 242 °C. 
Reaction of 3p-acetoxy-5a-cholestan-6-one semicarbozone (CLXX), with 
tliiony! chloride and dichloromethane: 33-Acetoxv-5a-cholest-6-eno FSJ-dl 
1.2.3-thiadiazole(CLXXIII). 
Freshly distilled thionly chloride (8 mL) was taken to a round bottom flask 
(50 mL) placed in a salt-ice bath at about -10 °C and to it was added, with continuous 
stirring, 3p-acetoxy-5a-cholestan-6-one semicarbazone (CLXX) (2.50 gm), in three 
portions maintaining temperature between 0° and -10 °C. After complete addition, 
the reaction mixture was allowed to attain room temperature and the 25 mL of 
dichlomethane was added. The mixtures were stirred for another 2 hrs. Excess thionyl 
chloride was decomposed by slowly adding the saturated cold aqueous solution of 
sodium carbonate (15-20 mL) and organic layer was separated, washed thoroughly 
with water followed by aqueous sodium bicarbonate (5 %) solution and water and 
dried over anhydrous sodium sulphate. Evaporation of the solvent under reduced 
pressure gave an oil which was chromatographed over silica gel column. Elution with 
petroleum ether ether (7:3) afforded 3p-acetoxy-5a-cholest-6-eno [6,7-d] 1,2,3-
thiadiazole (CLXXIII), as semisolid (1.51 gm). 
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Analysis found C, 71.56 H, 9.41 N, 5.72 S,6.51 
C29H46N2S require C, 71.60 H, 9.46 N, 5.78 S, 6.58 
IR: 1731, 1240 (CH3COO), 1615 (C=C), 1570 (N=N), 1374 (C-N) and 
711cm-'(C-S) 
'HNMR (CDCb): 8 4.3 m (W Vi = 16 Hz, Cs-aH, A/B ring junction trans), 3.2 dd 
(Cs-pH), 2.8 t (C5-aH), 2.1 s (3H, CH3COO) 1.13 (C10-CH3), 0.67 
(C13-CH3), 0.91 and 0.87 (for other side chain methyl protons) 
MS: m/z 486 (M )^, 365 (base peak), ^58, 426 and 398. 
3p-Chloro-6-nitrocholest-5-ene: 
To a well-stirred mixture of 3p-chlorocholest-5-ene (12.0 gm), glacial acetic 
acid (80 mL) and nitric acid (25 mL, d, 1.52) at temperature below 20 "C, was added 
sodium nitrite (3.0 gm) gradually over a period of 3 hrs. After complete addition of 
sodium nitrite, the mixture was further stirred for about 1 hr, ice cooled water (200 
mL) was added and the yellowish solid thus separated was filtered and air-dried. The 
desired product was recrystallized from methanol as needles (8.3 gm), m.p. 151-152 °C 
(reported m.p. 153 °C). 60 
3p-Chloro-5a-cholest-6-one: 
A solution of 3p-chloro-6-nitrocholest-5-ene (12.0 gm) and glacial acetic acid 
(240 mL) was heated just to get a clear solution. To this zinc dust (24.0 gm) was added 
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gradually in small portions with constant shaking. The suspension was heated under 
reflux for 4 hrs and water aliquot (24 mL) was added at regular intervals during the 
course of reaction. The hot solution was poured into ice-cold water. The organic layer 
was extracted with ether and the ethereal solution was washed successively with 
water, sodium bicarbonate (5 %) and again with water and dried over sodium 
sulphate (anhydrous). Evaporation of the solvent furnished the ketone as oil, which 
was subsequently crystallized from methanol (8.7 gm), m.p. 128-129 °C (reported m.p. 
129 °C). '^ 
3p-Chloro-5a-cholestan-6-one semicarbazone (CLXXI). 
Semicarbazide hydrochloride (6.0 gm) and sodium acetate (9.0 gm) were 
dissolved in water (45 mL), to this 3P-chloro-5a-cholestan-6-one (3.0 gm) and ethyl 
alcohol (200 mL) was added. The reaction mixture was then heated under reflux for 4 
hrs; progress of reaction was monitored through TLC. After the completion of 
reaction it was allowed to stand overnight. The product thus obtained was filtered 
under suction and crystallized from ethyl alcohoP' (2.25 gm) m.p. 148 °C. 
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Reaction of 3p-chloro-5a-cholestan-6-one semlcarbazone (CLXXI) with 
thionyl chloride and dichloromethane: 33-Chloro-5a-cholest-6-eno r6,7-d1 
1.2.3-thiadiazole(CLXXIV). 
Freshly distilled thionyl chloride (8 mL), was charged to a round bottom flask 
(50 mL), placed in a salt-ice bath at about -10 °C and to it was added, with continuous 
stirring, steroidal semlcarbazone (CLXXI) (2.39 gm) in three portions maintaining 
temperature between 0 and -10 °C. After complete addition, the temperature was 
allowed to rise to room temperature and then dichloromethane (25 mL) was added. 
The mixtures were stirred for another 2 hrs. Excess thionylchloride was decomposed 
by slowly adding the saturated cold aqueous solution of sodium carbonate (15-20 mL) 
and the organic layer was separated, washed thoroughly with water followed by 
aqueous sodium bicarbonate solution (5%) and water and dried over anhydrous 
Na2S04. Evaporation of solvent under reduced pressure gave an oil, which was 
chromatographed over silica gel column. Elution with petroleumether-ether (8:2) 
afforded 3p-chloro-5a-cholest-6-eno [6,7-d] 1,2,3-thiadiazole (CLXXIV), as a 
semisolid (1.34 gm). 
Analysis found C, 69,8 H, 9.42 N, 6.02 S, 6.58 
C27H43N2CIS require C, 70.80 H, 9.50 N, 6.05 S, 6.91 
IR: u™x: 1623 (C=C), 1550 (N=N), 1370 (C-N), 751 cm' (C-S) and 705 
cm ' (C-S). 
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'HNMR (CDCb): 5 4.2 m (WVa = 16 Hz, Ca-aH, A/B ring junction trans), 3.0 dd 
(Ca-pH), 2.7 t (Cs-aH), 1.15 (Cio-CHs), 0.68 (C13-CH3), 0.91 and 
0.82 (for other side chain methyl protons) 
MS: m/z 462/464 (MO, 394 (base peak), 434/436, 418/420 and 321/323. 
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CHAPTER - I I 
STEROIDAL THIAZOLES 
steroidal Thiazoles 
The wide spread occurrence of heterocyclic compounds in nature as 
alkaloids, vitamins, etc are well known. The present stage development of organic 
chemistry and closely allied branches of biology is characterized by extensive 
investigation of physiologically active substances in the animal and plant world. 
The search of these active constituents, which are involved in the biological 
processes of various systems, has acted as a powerful stimulus to the further 
development of chemistry of heterocyclic compounds. 
The class of unsaturated five membered heterocyclic compounds 
containing one nitrogen and sulphur atom is commonly referred to as thiazoles 
where as the compounds containing one oxygen and nitrogen atom is called 
oxazoles. These compounds were discovered almost a century back and much has 
been investigated since then.''^ By now these have been recognized as one of the 
potential class of therapeutic agents^ specially, when a thiazole ring was 
demonstrated to exist in Vit. B by Williams and co-workers.^ Compounds with 
such thiazole ring were also found to possess anti-bacterial activity.' 
Hantzsch and Weber'" reported the most useful and versatile of all 
thiazoles from a-haloketones or aldehydes with thioamide and frequently referred 
to as Hantzsch thiazole synthesis.'° This method has broad application and a wide 
range of the required accessible reactants is already available. 
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This chapter deals with a brief account of the important reactions reported 
for the synthesis of simple thiazoles and introduction of thiazole moiety in the 
steroid nucleus as an additional ring system. 
Hantzsch" reported formation of thiazoles (III) when a-haloketones (II) 
were treated with thioacetamide (I). 
R" R' 
\ / 
R-C-NH, + CH-C 
(I) (11) 
R" R' 
C H - C — 0 
S 
I 
C=NH.HX 
R 
R" R' 
\ / 
-H2O c = C 
*- I \ 
S N 
R 
(111) 
In another type of synthesis the reaction of a-haloketone with metal 
thiocyanate (sodium, potassium or barium thiocyanate) gives the corresponding a-
thiocyanate ketone (IV), which can be cyclized to give either 2-hydroxythiazole 
(V)'^ or 2-chlorothiazole (VI)'^ depending upon the reaction conditions. 
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NCSCHR' 
I 
COR 
(IV) 
S-CHR' 
•H2O—*-0=C COR 
I 
NH2 
S-CHR' 
HCl —*- C l - C COR 
NH 
R' 
HO'''^ ^^^ ;^hK^R 
(V) 
/ R' 
C 1 - ^ N > \ R 
(VI) 
2-Amino-5-substituted thiazole (X)'** was obtained by condensing thiourea 
with a-haloaldehyde (VIII-IX). 
S Ph H 
NH2C-NH2+ p H " \ • 
X 0 
X 
(VIII) CI 
(IX) Br 
Ph 
V 
NH2 
(X) 
By the action of thiourea on a-bromo-p-hydroxyvinylarylketone (XI), 2-
amino-5-aroyI thiazole (XII) has been synthesized.'^ 
X-
- C - C = C H - O H 
Br 
NH2-C-NH2 x_ 
EtOH 
(XI) 
) - C - C = C H 
N Y 
NH2 
(XII) 
Dodson and King'* first time reported one pot method of preparation of 
thiazoles by the action of thiourea on ketone (XIII-XV) in the presence of 
halogen,'^ substituted 2-aminothiazoles (XVI) have been synthesized, 
R ' - C = O 
, i 
R--CH2 
R' 
(XIII) Methyl 
(XIV) Phenyl 
NH2 
1 
2 H N = C - S H 
. ^ 
X2 
R^  X 
H 1 
Methyl Br 
R ' - C - N 
R^-c c-
(XVI) 
NH2.HX 
+ H2O + H N - C - S H 
-NH2.HX 
(XV) m-nitrophenyl Carbethoxy CI 
Ahluwalia ec al}^ synthesized 2-amino-4-aryIthiazoles (XXI) by treating 
acetophenones (XVII-XX), with thiourea and iodine and this was termed as one 
pot synthesis. 
(XVII) CI 
(XVIII) Br 
(XIX) OCH3 
(XX) OCH2CH3 
Moriarty and coworkers'^ modified the Hantzsch" procedure, and prepared 
4-substiRited 2-aminothiazoles (XXIV) via treatment of p-dicarbonyl compounds 
(XXII-XXIII) with [Hydroxy (tosyloxy) iodo] benzene and thiourea in refluxing 
acetonitrile. 
0 0 PhI(OH)OTs/MeCN 
HjN-'^^NH, 
R 
(XXII) Me 
(XXIII) C02Me 
g X NH3-OTS 
aq. NaHCOj 
r.t., 2h 
(XXIV) 
2-Aminothiazoles (XXVIII-XXX), have been synthesized using solvent free 
microwave technique,^" the reaction time has been drastically reduced with 
improved yield as compared to conventional methods. 
R-
0 S 
II II 
-C-CH2Br + RNH-C-NH2 
Basic Alumina /(^~\\ 
MW' \ ^ / I I 
K E 
(XXVIII) 4-( 
(XXIX) 2-( 
(XXX) 4-r 
:i H 
)H 2CIC6H4 
<H2 Ph 
K 
(XXV) 4-Cl 
(XXVI) 2-OH 
(XXVII) 4-NH2 
Henkel and coworkers^' discovered a new one pot multicomponent 
reaction for the formation of thiazoles. Thiazole have been synthesized by a novel 
muki component condensation involving methyl-3-(N,N-dimethylamino)-2-
isocyanoacrylate (XXXI), thiocar boxy lie acids and oxo compounds yielding 
substituted 2-acyloxymethyl-l,3-thiazoles (XXXII, XXXIII). 
MeOOC 
'NMe, 
NC 
MeOOC^ 
R'COSH 
RXHO 
-N R' 0 
0 R' 
(XXXI) 
(XXXII) Me 
(XXXIII) Me 
R2 
p-MeCeHj 
CHjCHzPh 
Substituted thiazoles are also prepared by the mixing of a-tosyloxyketones, 
appropriate thioamide and montmorillonite K-10 clay and brief exposure of the 
reaction mixture to 2-5 min of MW irradiation. This becomes a solid state 
synthesis of 1, 3-thiazoles (XL-XLII).^ ^ Reaction of a-tosyloxyketones, proceeds as 
explained in haloketones reaction. 
R' 
-I-
OTs " 2 H.N 
R 
(XXXIV) H 
(XXXV) H 
(XXXVI) CI 
R^  
(XXXVII) CI 
(XXXVIII)OMe 
(XXXIX) CI 
R 
(XL) H 
(XLI) H 
(XLII)Cl 
i 
CI 
OMe 
CI 
I - -!•:-
2,3-Dichloro-l,4-napthaquinone^3 (XLIII) with thiourea and acetamide 
gave naphtho [2, 3-d] thiazole-4,9-diones (XLIV-XLV), via intermediate 2-
thiamida-3-chloro-1,4-napthoquinones. 
(XLIV) NH2 
(XLV) CH3 
—R 
Nicolaou etaP^ reported the chemistry of a-solphonated ketones related to 
a-haloketones. The a-sulphonated ketones Resin (XLVII) were prepared from 
olefins (XLVI), utilizing a novel one pot method both in solution and on solid 
phase. The resin (XLVII) on reaction with excess thioacetamide afforded fused 
thiazole (XLVIII). 
(XLVI) 
(i) DMDO 
(ii) p-TsOH 
(iii) DMP [0] 
(iv) PPTS 
0 
0-S-O 
J, RCSNH, 
(XLVII) 
PPTS (cat.) 
N 
R 
(XLVIII) CH3 
DMDO = dimethyldioxirane 
p-TsOH = p-toluene sulphonic acid 
DMP = Dess-Martin periodinane 
PPTS = pyridinium p-toluene sulphonate 
Dubey et alP prepared l-alkyl-2-substitutedthiazolyl benzimidazoles (LII-
LX), from 2-acetylbenzimidazole (XLIX-LI), by the action of substituted and unsu-
bstituted thiourea in isopropanol (IPA), in presence of iodine under reflux for 3 hr. 
hi IPA/A 
HsNCSNH-Ar 
NH-Ar 
R 
(XLIX) Me 
(L) Et 
(LI) CHsPh 
R 
(LII) Me 
(LIII) Et 
(LIV) CHjPh 
(LV) Me 
(LVI) Et 
(LVII) CH2Ph p.MePh 
(LVIII) Me H 
(LIX) Et 
(LX) CH7Ph 
Ar 
C6H5 
CeHs 
C6H5 
p-MePh 
p-MePh 
H 
H 
Habermann et al?^ prepared 2-amino-4-aryl-l,3-thiazole (LXIV) from a-
f 
bromoacetophenone (LXII), by treating it with thiourea in presence of polymer-
supported reagent, 1,5,7-triazobicyclo [4.4.0] dec-5-ene (TBD-P) (LXIll) as a base, 
in refluxing THF for 30 minutes. 
^'" Q-^ (LXllI) 
H2NCSNH2 
THF. Reflux 
^ H 
PSPBP = Polymorsuppated pyridinium 
bromideperbromide 
R^ = R^ = R ' = R = H 
Schoenecker and Pansold^^ treated 16a-bromo-3-methoxyestra-l,3,5(10)-
triene-17-one (LXV) and 2a-bromochoIestan-3-one (LXVIII) with ammonium salt 
of dithiocarbamic acid to give 17a-hydroxy-3-methoxyestra-l,3,5 (10) trieno [17, 
16-d] 2'-thioxothiazolidine (LXVI) and 3p-hydroxycholestano [2,3-d) 2'-
thioxothioazoali- dine (LXIX) respectively, which are reported^^ to have 
pharmacological properties. The compound (LXVI) was converted to the 
corresponding thiazolidine (LXVII) by treatment with acetic acid, and similarly 
(LXIX) by treatment with hot ethanol provided thiazolidine (LXX). 
N - H 
(LXV) 
AcOH 
CsH 
(LXVI) 
-NH 
- S ^ ^ S 
(LXVII) 
(LXVIII) 
Irismetor and coworkers^^ treated bromosolasodane (LXXI) with thiourea, 
which on cyclocondensation gave 2'-aminothiazole (3,2 -d) solasodane (LXXII). 
Br. 
Me\ 
H 
\ ^ s 
T I  i NH2C-NH2 
(LXXI) (LXXII) 
Sarmah er al?^ prepared 2-aminothiazolo [3,2-d][ 6a,7a-diacetoxy-l, 2, 20, 
21, 22, 23-hexahydro] paniculatin (LXXV) and 2-aminothiazolo [3,2-d] [6a,7a-
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dihydroxy-1, 2, 20, 21, 22, 23-hexahydro] paniculatin (LXXVI) from hydrogenated 
paniculatin (LXXIII-LXXIV) by action of thiourea and passing chlorine gas. 
R 
(LXXIII)C0CH3 
(LXXIV)H 
NH2CSNH2/CI2 
R 
(LXXV) COCH3 
(LXXVI)H 
2a-Bromodihydrodiosgenone (LXXVII)^ ° with benzathiosemicarbozone 
gave 2'-substituted thiazole [3,2-d] diosgenin (LXXVIII). 
PhCH=N-N 
H 
(LXXVIl) (LXXVHI) 
Shafiullah et aP^ treated steroidal 7a-bromo-6-ketones (LXXIX-LXXXI) 
with thioacetamide or thiourea in ethanol and reported the corresponding 
thiazoles (LXXXII-LXXXVII). 
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8'"1|7 
R 
(LXXIX) H 
(LXXX) OAc 
(LXXXI) CI 
R-C-NH2 
r 
(LXXXII) 
(LXXXIII) 
(LXXXIV) 
(LXXXV) 
(LXXXVI) 
(LXXXVII) 
• I — — ^ 
R' 
R R' 
H NH2 
OAc NH2 
CI NH2 
H CH3 
CI CH3 
OAc CH3 
Ahmad32 reported steroidal thiazoles (LXXXII, LXXXIII, XCI-XCVI), from 
steroidal 5a-bromo-6-ketones (LXXXVIII-XC) with thiourea or phenylthiourea 
and believed that 1.3 shift^ ^ of bromine leads the formation of corresponding 
products. 
R 
(LXXXVlll) H 
(LXXXIX) OAc 
(XC) OPr 
NH2C-NHR' 
DMF/Reflux* 
R 
NHR' 
E 
(LXXXII) H H 
(LXXXIII) OAc H 
(XCI) OPr H 
(XCII) H Ph 
(XCIIl) OAc Ph 
(XCIV) OPr Ph 
G.C\ 
Catsoulacos and Kallias '^' treated 3(3-acetoxy-16a-bromo-5a-androstan-17-
one (XCV), with thiourea and reported the formation of 3p-acetoxy-5a-
androstano [17, 16-d] 2'-aminothiazole (XCVI). 
— NH2 
H 
(XCV) (XCVI) 
DISCUSSION 
Substituted thiazoles have been drawing the attention of chemists for a 
very long time, due to the manifold biological and physical actions, such as 
antibacteriaP^, antifungaP^, antiinflammatory^'' and antiviral activities.^^ Such 
compounds are also useful as anti-allergic^', anthelmintic agents'*" and as a sedative 
hypnotics.'" In addition to being used in the pharmaceutical industry, thiazoles 
also find a wide application in dye and photographic industry.''^ Owing to these 
characteristics, a large number of reports on the synthesis of steroidal as well as 
non steroidal thiazoles involving multistep process i.e. bromination followed by 
reaction with thiourea/phenyl thiourea have already been reported. Thus, we 
herein, report a convenient one-pot synthesis of fused steroidal thiazole starting 
from easily accessible ketones such as 5a-cholestan- 6-one (XCVII)''^  and its 3(3-
acetoxy (XCVIII)'''' and SP-propionoxy (XCIX)''^  analogues, which have been 
treated with thiourea/phenylthioiurea in presence of iodine under reflux. The 
structure of the products is established on the basis of spectral and elemental 
analysis and comparison with authentic samples where available. 
R 
(LXXVI) H 
(LXXXVII) OAc 
(LXXXVIII) OPr 
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Reaction of 5a-cholestan-6-one (XCVII) with thiourea in presence of iodine: 
2'-amlno-5a-cholest-6-eno [6, 7-d] thiazole (LXXXII). 
To a solution of ketone (XCVII) in isopropanol, thiourea and iodine was added 
and the reaction mixture was refluxed for 6-8 hrs. The reaction mixture on work up 
and removal of solvents followed by crystallization from methanol afforded a pure 
compound as solid, m.p. 187 °C. 
8"17 
NH2C- NH2 
I2, IPA,A 
NH2 
(LXXXII) (C) 
(CII) (CIV) 
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Characterization of the compound m.p. 187°C as 2'-amino-5a-cholest-6-eno 
[6,7-d] thiazole (LXXXII). 
The elemental analysis of the compound corresponds to the molecular formula 
C28H46N2S. The IR spectrum of the compound exhibited bands at 3250 & 3150, 1625, 
1520, 1370 and 665 cm'. These can be assigned to NH2, (C=C), (C=N)^ * (C-N) and (C-S)^ * 
groups respectively and supported the presence of thiazole moiety fused in the 
steroidal nucleus. 
The 'H-NMR spectrum of the compound m.p. 187° displayed signals at 6 5.3 
(brs, exchangeable with deuterium), 3.0 (m), 2.7(dd), 1.0, 0.91, 0.84 and 0.65. These 
values can be assigned for the structures (LXXXII) (C-CIII) and (CIV). The preference 
for the structure (LXXXII) is given on the basis of the mechanism '^"^^ for such 
reactions, which find support from 'H-NMR spectral studies of the compound 
(LXXXII). These signals can best be ascribed in structure (LXXXII). The broad singlet 
at 5 5.3 can be correlated to NH2. The presence of two signals at 5 3.0 as a triplet can 
be attributed to Cs-aLL and 5 2.7 as double of a doublet to Cs-PLL corresponding to the 
allylic protons can be justified by considering the structure (LXXXII) and hence 
clearly discarding the structures (C-CIII) and (CIV). Other signals as singlet can be 
assigned to the methyl protons of the steroidal nucleus. The stereochemistry of the 
ring junction A/B as trans is preferred on the basis of earlier similar cases. 
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On the basis of the above spectral properties compound with m.p. and mixed 
m.p. (187 °C)-"'^ ^ with the authentic sample, this compound is identified as 2'-amino-
5a-cholest-6-eno [6, 7-d] thiazole (LXXXII), 
Reaction of 5a-cholestan-6-one (XCVII) with phenylthiourea in presence of 
iodine: 2'-N-phenyiamino-5a-cholest-6-eno [6,7-d] thiazole (XCII). 
To a solution of ketone (XCVII) in isopropanol, phenylthiourea and iodine was 
added and the reaction mixture was refluxed for 6-8 hrs. The reaction mixture on 
work up and removal of solvents followed by crystallization from methanol afforded a 
pure compound as solid, m.p. 132 °C. 
NH2-C-NH-Ph 
b, IPA,A * 
NH-Ph 
(XCVII) (XCII) 
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Characterization of the compound m.p. 132 °C as 2'-N-phenylamino-5a-
cholest-6-eno [6, 7-d) thiazole (XCll). 
The compound, m.p. 132 °C corresponds to the molecular formula C34H50N2S. 
In IR spectrum of compound, the bands at 3010, 1600 cm"' suggest the presence of 
aromatic ring. Other, bands were exhibited at 3240 for (-NH), 1530 (C=N), 1320 (C-
N) and 660 cm' (C-S). The 'HNMR spectrum displayed signals in the downfield 
region at 5 7.4 and 7.3 integrating for five protons, which could be assigned to 
aromatic protons. A broad signal appeared as a singlet at 6.6 (exchangeable with 
deuterium), which is ascribable to NH proton. Methyl signal were observed at 6 1.12, 
0.91, 0.85 and 0.65. On the basis of spectral values and in view of the results obtained 
earlier, the compound, m.p. 132 °C can be identified as 2'-N-phenylamino-5a-choest-
6-eno [6,7-d] thiazole (XCII) which was further confirmed by mixed melting point 
(reported, m.p. 132 "Q.^ ^ 
Reaction of 3p-acetoxy-5a-cholestan-6-one (XCVII!) with thiourea in 
presence of iodine: 3p-Acetoxy-2'-amino-5a-cholest-6-eno [6,7-d) thiazole 
(LXXXIII). 
To a solution of ketone (XCVIIl) in isopropanol, thiourea and iodine was 
added and the reaction mixture was refluxed for 6-8 hrs. The reaction mixture on 
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work up and removal of solvents followed by crystallization from methanol afforded a 
pure compound as solid m.p. 202 °C. 
NH2C- NH2 
I2, IPA, A *" ^c' 
(XCVIII) 
(LXXXIII] 
Characterization of the compound m.p. 202 *C as 3p-acetoxy-2'-amino-5a-
cholest-6-eno [6,7-d) thiazole (LXXXIIi). 
The elemental analysis of the compound corresponds to the molecular formula 
C30H48N2SO2. The IR spectrum showed bands at 3240, which may be due to -NH2 
group, 1730, and 1265 for acetate group 1630 (C=C), 1540 (C=N), 1320 (C-N) and 650 
cm' for (C-S). The values indicate the presence of thiazole moiety. Its 'HNMR 
spectrum displayed a multiplet centered at 5 5.3 integrating for two protons, which 
was assigned to -NH2 (exchangeable with deuterium). A multiplet was observed for 
one proton at 6 3.9 {WVi = 17 Hz) which could be attributed to Csa-H axial proton 
(A/B ring junction trans)."'^  The acetate methyl protons were seen at 8 2.1 as a sharp 
singlet. The angular and side chain methyls were observed at 1.21, 0.92, 0.81 and 0.67. 
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Thus in the light of above observation the compound, m.p 202 °C, was identified as 
3-acetoxy-2'-amino-5a-choIest-6-eno [6, 7-d] thiazole (LXXXIII) (reported m.p. 
202°). 31,32 
Reaction of 3p-acetoxy-5a-cholestan-6-one (XCVIII) with phenylthiourea in 
presence of iodine: 3p-Acetoxy-2'-N-phenylamino-5a-cholest-6-eno [6,7-d] 
thiazole (XCIII). 
To a solution of ketone (XCVIII) in isopropanol, phenylthiourea and iodine 
was added and the reaction mixture was refluxed for 6-8 hrs. The reaction mixture on 
work up and removal of solvents followed by crystallization from methanol afforded a 
pure compound as solid, m.p. 121 °C. 
NH2C- NH-Ph 
I2, IPA, A 
NH-Ph 
(XCIII) 
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Characterization of the compound m.p. 121 °C as 3p-acetoxy-2'-N-
phenylamino-5a-cholest-6-eno [6,7-d) thiazole (XClll). 
The elemental analysis of the compound corresponds to the molecular formula 
as C36H52N2SO2. The IR spectrum displayed bands at 3200, 3150 cm' can be assigned 
to NH group. The bands at 3000 and 1600 cm' indicate the presence of phenyl group, 
1735, 1235 cm-' for acetate moiety, 1520 cm"' for (C=N) and 650 cm"' was assigned to 
(C-S) stretching. The 'HNMR spectrum displayed signals in the downfield region at 5 
7.4 and 7.3 integrating for five protons, which strongly supported the presence of 
aromatic protons (phenyl group). A multiplet centered at 5 3.8 (Wy2 = 16 Hz) is 
attributed to Caa-H (A/B ring junction trans).''^ Another broadened singlet appeared 
at 5 6.5 which can be ascribed to -NH (exchangeable with deuterium). The acetate 
methyl protons were seen at 5 2.0 as a sharp singlet. The methyl protons were 
observed at 5 1.02, 0.91, 0.80 and 0.70. The above data led to the structure of 
compound, m.p. 12rC as 3p-acetoxy-2'-phenylamino-5a-cholest-6-eno [6, 7-d] 
thiazole (XCIll) (reported, m.p. 121 "C).^ ^ 
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Reaction of 3p-propionoxy-5a-cholestan-6-one (XCIX) with thiourea in 
presence of iodine: 3p-Propionoxy -2'-amino-5a-choiest-6-eno [6, 7-d] 
thiazole (XCI). 
To a solution of ketone (XCIX) in isopropanol, thiourea and iodine was added 
and the reaction mixture was refluxed for 6-8 hrs. The reaction mixture on work up 
and removal of solvents followed by crystallization from methanol afforded a pure 
compound as solid, m.p. 117 °C. 
CgHi? 
PrO 
NH2C-NH2 
I2, 1PA,A* 
(XCI) 
Characterization of the compound m.p. 117 °C as 3p-propionoxy-2'-amino-
5a-cholest-6-eno [6,7-d) thiazole (XCI). 
The compound, m.p. 117 °C was analyzed correctly for C31H50N2SO2. The IR 
spectrum of the compound exhibited absorption band 3200 due to -NH2 group. The 
bands at 1735 and 1241 cm' were ascribed to (CH3CH2COO). Other bands were 
observed at 1630 (C=C), 1521 (C=N) 1450 (C-N) and 660 cm' (C-S). These values 
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indicated the presence of thiazole moiety. The 'HNMR spectrum displayed at 
multiplet centered at 5 4.9 {-wVi =18 Hz) integrating for one proton, which could be 
attributed to Caa-H (A/B ring junction trans). A broad singlet at § 5.3 for two protons 
was assigned to -NH2 (exchangeable with deuterium). Another signal integrating for 
two protons were seen at 5 2.2 as a distorted quartet (J=7 Hz) for CH3CH2COO. 
Methyl signals were observed at 5 1.21, 1.02, 0.92 and 0.69. Thus on the basis of 
discussion the compound, m.p. 117 °C can be identified as 3p-propionoxy-2'-amino-
5a-cholest-6-eno [6,7-d] thiazole (XCI) (reported m.p. 117 °C).^ ^ 
Reaction of 3p-propionoxy-5a-cholestan-6-one (XCIX) with phenylthiourea 
in presence of iodine: 3(3-Propianoxy-2'-N-plienylamino-5a-cholest-6-eno 
[6,7-d] thiazole (XCIV). 
To a solution of ketone (XCIX) in isopropanol, phenylthiourea and iodine was 
added and the reaction mixture was refltixed for 6-8 hrs. The reaction mixture on 
work up and removal of solvents followed by crystallization from methanol afforded a 
pure compound as solid, m.p. 140 °C. 
NH2C- NH-Ph 
I2, IPA. A ^ 
NH-Ph 
(XCIV) 
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Characterization of the compound as 3p-propionoxy-2'-N-phenylamino-5a-
cholest-6-eno [6, 7-d) thiazole (XCIV). 
The compound, m.p. 140 °C was analyzed correctly for C37H54N2SO2. The IR 
spectrum of the compound showed bands at 3200, 3000, 1735(s) 1600(s), 1520w, 1230 
and 660 cm'. The bands at 3200 cm' was due to NH group, 3000 and 1600 cm'' for 
phenyl group. The strong bands at 1735 and 1210 cm' were attributed to propionate 
group. The weak band at 1520 (C=N) and 660 cm'' for C~S stretching were also 
observed. The appearance of signal in 'HNMR at 5 7.4 and 7.3 integrating for five 
protons strongly supported the presence of aromatic protons. A broad multiplet signal 
centered at 5 4.9 (wV2 = 18 Hz) was assigned to Csa-H (A/B ring junction trans). A 
broadened singlet peak appeared at 5 6.1 (exchangeable with deuterium) integrating 
for one proton was ascribed to -NH proton. Another signal as a quartet at 2.3 (J = 7 
Hz) for two protons, which could be attributed to methylene protons of propionate 
group (CH3CH2-COO). Methyl signal observed at 5 1.30, 1.18, 0.96, 0.80 and 0.68. On 
the basis of elemental analysis and forgoing discussion, the compound, m.p. 140 °C 
can be identified as 3,'3-propionoxy-2'-N-phenylamino-5a-cholest-6-eno [6, 7-d) 
thiazole (reported m.p. 140 "C).^ ^ 
72 
Experimental 
All melting points are uncorrected and expressed in °C. The IR spectra were 
recorded in KBr nujol with a Perkin Elmer 621 and Pye Unicom SP3-100 
spectrometer. 'HNMR were run in CDCb on a Varian A-60D instrument using TMS 
as internal standard and its values are given in ppm (s) (s, singlet, br, broad, m, 
multiplet, and d, doublet). 
Thin layer chromatography (TLC) plates were coated with silica gel and 
exposed to iodine vapours, petroleum ether refers to a fraction of b.p. 60-80°C, sodium 
sulphate (anhydrous) was used as the drying agent. 
3p-Chlorocholest-5-ene: 
Freshly purified thionyl chloride (75 mL) was added gradually to cholesterol 
(100 gm) at room temperature. A vigorous reaction ensured with the evolution of 
gaseous products. When the reaction slackened, the mixture was gently heated at the 
temperature of 50-60 °C on a water bath for 1 hr and then poured on to crushed ice-
water mixture with stirring. The yellow solid thus obtained was filtered under suction 
and washed several times with ice-cooled water and air dried. Recrystallization of 
crude product from acetone gave 3-p-chlorocholest-5-ene (95.5 gm) m.p. 95-96 °C 
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(reported 96-74 °C).'"* It gave positive Beilstein test and a yellow colour with 
tetranitromethane in chloroform. 
Cholest-5-ene: 
3(3-Cb}orocholest-5-ene (15.0 gm) was dissolved in warm amyl alcohol (300 
mL) and sodium metal (35.0 gm) was added in small portion to the solution with 
continuous stirring over a period of 8 hrs. The reaction mixture was heated now and 
then during the course of reaction in order to keep the sodium metal dissolved. The 
reaction mixture was poured into water, acidified with HCl and allowed to stand over 
night. A white crystalline solid was obtained which was filtered under suction and 
washed thoroughly with water and air dried. Recrystallization of the crude material 
from acetone gave cholest-5-ene in cubes (10.8 gm) m.p. 93 °C (reported"" m.p. 89.5-
91.2 °C). 
6-Nitrocholest-5-ene: 
A suspension of finely powdered cholest-5-ene (6.0 gm) in glacial acetic acid 
(50 mL) was stirred at room temperature for 5 min. Fuming nitric acid (20 mL d, 1.5) 
was rapidly added and the stirring was continued for 2 hrs. The temperature of the 
reaction mixture was controlled between 20-25 °C by external cooling. The reaction 
mixture was then poured into ice-cooled water, A yeJJow soJid thus obtained was 
74 
filtered under suction, washed thoroughly with water and air dried. Recrystallization 
from ethanol furnished (3.5 gm), m.p. 117-118 °C (reported.'^ " m.p. 117-118 °C). 
5a-Cholestan-6-one: 
6-Nitrocholest-5-ene (6.0 gm) was dissolved in glacial acetic acid (200 mL) by 
heating and to this zinc dust (12.0 gm) was added in small portions. After the initial 
exothermic reaction had subsided, the suspension was heated under reflux for 3 hrs 
and water (12 mL) was added gradually during the course of reaction. The solution 
was then filtered and the residue was washed with two (10 mL) portions of warm 
acetic acid. To the filtrate, a few ml of water was added till turbidity developed and it 
was allowed to stand overnight at room temperature. The crystalline material thus 
separated was filtered under suction and washed thoroughly with water in order to 
remove zinc acetate. The organic solid was air dried and then recrystallized from 
ethanol (3.6 gm) m.p. 96-98 °C (reported^ m.p. 95-96 °C). 
Reaction of 5a-cholestan-6-one (XCVII) with thiourea in presence of iodine: 
2'-amino-5a-cholest-6-eno [6. 7-d1 thiazole (LXXXII). 
A solution of 5a-cholestan-6-one (XCVII) (0.39 gm), thiourea (0.15 gm) and 
iodine (0.25 gm) in isopropanol (40 mL) was heated under reflux for 6-8 hrs. The 
progress of reaction was monitored by TLC. After completion of reaction the excess of 
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the solvenl was removed to three fourth of the original volume under reduced 
pressure and the reaction mixture was suspended in water (60 mL) and neutralized 
with saturated aqueous NaHCOs. The semisolid thus obtained was extracted with 
ether and the ethereal layer was washed thoroughly with water and dried over 
anhydrous Na2S04. Removal of solvents gave an oil giving only one spot in TLC. 
Recrystallization from methanol afforded 2'-amino-5a-cholest-6-eno [6, 7-d] thiazole 
(LXXXII) (0.27 gm) as a solid, m.p. 187 °C. 
Analysis found: C, 75.12; H, 9.97; N, 6.98 
C28H46N2S : C, 75.96 H, 10.47; N, 7.24% 
IR; vm.x 3250, 3150 (-NH2), 1625 (C=C), 1520 (C=N), 1470, 1370 (C-N) and 665 cm' 
(C-S) 
'HNMR (CDCb): 6 5.3 brs, (2H, -NH2), exchangeable with deuterium) 6 3.0 m 
(Cs-pH); 2.7 dd (Csa-H), 1.0 (Cio-CHs) 0.65 (C13-CH3), 0.91 and 0.84 (for other side 
chain methyl protons). 
Reaction of 5a-cholestan-6-one (XCVII) with phenylthiourea in presence of 
iodine: 2'-N-phenvlamino-5a-cholest-6-eno [6. 7-d1 thiazole (XCII). 
A solution of 5a cholestan-6-one (XCVII) (0.39 gm) phenylthiourea (0.30 gm) 
and iodine (0.25 gm) in isopropanol (40 mL) was heated under reflux for 6-8 hrs. The 
progress of reaction was monitored by TLC. After completion of reaction the excess of 
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v^z^ 
the solvent was removed to three fourth of the original volume under reduced 
pressure and the reaction mixture was suspended in water (60 mL) and neutralized 
with saturated aqueous NaHCOs. The semisolid thus obtained was extracted with 
ether and the ethereal layer was washed thoroughly with water and dried over 
anhydrous Na2S04. Removal of solvents gave an oil which recrystallized from 
methanol to afford 2'-N-phenlamino-5a-cholest-6-eno [6, 7-d] thiazole (XCII) (0.26 
gm) as a solid m.p. 132 °C. 
Analysis found: C, 78.12; H, 9.01; N, 4.8 
C34H50N2S requires: C, 78.71 H, 9.7; N, 5.4% 
IR; ?.max 3010, 1600 (aromatic groups), 3240 (-NH2), 1530 (C=N), 1320 (C-N) and 660 
cm' (C-S). 
'HNMR (CDCb): 5 7.4 and 7.3 (5H, aromatic proton), 6.6 brs (IH, -NH 
exchangeable with deuterium), 1.12 (C10-CH3); 0.65 (C3-CH3), 0.91 and 0.85 for other 
side chain methyl protons). 
3p-Acetoxy cholest-5-ene: 
A mixture of cholesterol (100 gm), pyridine (150 mL) and acetic anhydride 
(100 mL) was heated on a water bath for 2 hours. The reaction mixture was poured 
into ice-cooled water, and the solid thus obtained was filtered under suction, washed 
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thoroughly with water and air-dried. CrystaUization of the crude product from 
acetone gave 3P-acetoxycholest-5-ene (95.0 gm) m.p. 113-114 °C (reported^' m.p. 115-
116°C). 
3p-Acetoxy-6-nitrocholest-5-ene: 
To a cooled mixture of cholesterylacetate (10.0 gm) and nitric acid (250 mL; d, 
1.42) was added sodium nitrite (10.0 gm) with constant stirring over a period of about 
4-5 minutes. After complete addition of sodium nitrite stirring was continued for 
additional 2 hours and then cold water (350 mL) was added to the reaction mixture. 
The solid material thus separated was extracted with ether and the ethereal layer was 
washed with water, sodium bicarbonate solution (10 %) and finally with water and 
dried (anhydrous sodium sulphate). Removal of the solvent gave an oil which was 
cr)'stallized from methanol to give 3p-acetoxy-6-nitrochoest-5-ene (7.5 gm), m.p. 
104-105 "C (reported" m.p. 103-104 °C). 
3p-Acetoxy-5a- cholestan-6-one (XCVIII). 
A mixture of 3P-acetoxy-6-nitrocholest-5-ene (10.0 gm), acetic acid (200 mL, 
zinc dust (20.0 gm) and water (20 mL) was heated under reflux for 4 hours zinc dust 
was removed by filtration and the filtrate was diluted with large excess water. Usual 
work-up of the reaction mixture afforded the ketone (XCVIII), which was crystallized 
from methanol (6.5 gm), m.p. 128 °C (reported^^ m.p. 127-128 °C). 
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Reaction of 3p-Acetoxy-5a-cholestan-6-one (XCVIII) with thiourea in 
presence of iodine: 3B-Acetoxv-2'-amino-5a-cholest-6-eno \6, 7-d1 thiazole 
(LXXXili). 
A solution of 3P-acetoxy-5a-cholestan-6-one (XCVIII) (0.50 gm), thiourea 
(0.15 gm) and iodine (0.25 gm) in isopropanol (40 mL) was heated under reflux for 6-8 
hrs. The progress of reaction was monitored by TLC. After completion of reaction the 
excess of the solvent was removed to three fourth of the original volume under 
reduced pressure and the reaction mixture was suspended in water (60 mL) and 
neutralized with saturated aqueous NaHCOa. The semisolid thus obtained was 
extracted with ether and the ethereal layer was washed thoroughly with water and 
dried over anhydrous Na2S04. Removal of solvents gave an oil. Recrystallized from 
methanol to give 3p-acetoxy-2'-amino-5a-cholest-6-eno [6, 7-d] thiazole (LXXXIII), 
(0.30 gm) m.p. 202 °C. 
Analysis found: C, 71.14; H, 9.00; N, 4.91 
C30H48N2SO2 requires: C, 71.95 H, 9.66; N, 5.59% 
IR; m^ax 3240, (-NH2), 1730, 1265 (CH3COO), 1630 (C=C) 1540 (C=N), 1320 (C-N) and 
650 cm' (C-S) 
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'HNMR (CDCh): 5 5.3 S (2H, -NH2; exchangeable with deuterium), 3.9 m (IH, 
Csa-H, WVi = 17 Hz), 2.1 s (3H, CH3COO), 1.21 (C10-CH3), 0.67 (C13-CH3), 0.92 and 
0.81 for other side chain methyl protons). 
Reaction of 3p-Acetoxy-5a-cholestan-6-one (XCVIII) with plienylthiourea in 
presence of iodine: 33-Acetoxv-2'-N-phenvlamino-5a-cholest-6-eno [6, 7-d1 
thiazole (XCiii). 
A solution of 3p-Acetoxy-5a-cholestan-6-one (XCVIII) (0.50 gm), 
phenylthiourea (0.30 gm) and iodine (0.25 gm) in isopropanol (40 mL) was heated 
under reflux for 6-8 hrs. The progress of reaction was monitored by TLC. After 
completion of reaction the excess of the solvent was removed to three fourth of the 
original volume under reduced pressure and the reaction mixture was suspended in 
water (60 mL) and neutralized with saturated aqueous NaHCOs. The semisolid thus 
obtained was extracted with ether and the ethereal layer was washed thoroughly with 
water and dried over anhydrous Na2S04. Removal of solvents gave an oil which 
recrystallized from methanol to give 3p-acetoxy-2'-N-phenylamino-5a-cholest-6-sno 
[6, 7-d] thiazole (XCIII) (0.29 gm) m.p. 121 °C. 
Analysis found: C, 74.15; H, 9.92; N, 4.30 
C36H52N2SO2 requires: C, 74.95 H, 9.90; N, 4.85% 
80 
IR; m^ax 3200, 3150 (-NH), 3000, 1600 (Phenyl group), 1735, 1235 (CHsCOO), 1520 
(C=N) and 650 cm"' (C-S). 
'HNMR (CDCb): 5 7.4 and 7.3 (5H, aromatic protons), 6.5 brs (IH, -NH; 
exchangeable with deuterium), 3.8 m (IH, Csa-H, Wy2 = 16 Hz), 2.0 (CH3COO), 1.02 
(C10-CH3), 0.70 (C13-CH3), 0.91 and 0.80 for other side chain methyl protons). 
3p-Propionoxycholest-5-ene: 
A mixture of cholesterol (50.0 gm), pyridine (75 mL) and propionic anhydride 
(50 mL) was heated on a water bath for five hours. The resulting brown solution was 
poured on to crushed ice-water mixture with stirring. The light brown solid thus 
obtained was filtered under suction, washed with water and air dried. The crude 
product on recyrstallization from acetone gave the pure propionate (45.0 gm), m.p. 
100 °C (reported^^ m.p. 100-101 °C) 
3p-Propionoxy-6-nitrocholest-5-ene: 
3(3-Propionoxy-6-nitrocholest-5-ene (10.0 gm) was covered with nitric acid 
(200 mL; d, 1.42) and fuming nitric acid (50 mL; d, 1.52) was added to it. Sodium 
nitrite (10.0 gm) was added to the suspension gradually over a period of one hour 
with continuous stirring. Slight external cooling was also affected during the course of 
reaction, and the stirring was continued for additional two hours. The mixture was 
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diluted with on excess ice-cold water, when a yellow spongy mass separated on the 
surface and a green colored solution as obtained. The whole mass was extracted with 
ether. The ethereal solution was washed successively with water, sodium bicarbonate 
(5 %) and again with water and dried over anhydrous sodium sulphate. Evaporation 
of the solvent provided the nitro compound as an oil which was crystallized from 
methanol (7.0 gm), m.p. 102 °C (reported^^ m.p. 102 °C). 
3p-Propionoxy-5a-cholestan-6-one (XCIX). 
3p-Propionoxy-5a-cholest-5-ene (6.0 gm) was dissolved in glacial acetic acid 
(250 mL) by warming the mixture. Zinc dust (12.0 gm) was added in small portions 
with shaking. The suspension was heated under efflux for four hours and water (12 
mL) was added now and then during the course of the reaction. The hot solution was 
filtered to remove zinc and diluted with an excess of ice-cold water. The white 
precipitate thus obtained was taken in ether and the ethereal solution was washed 
successively with water, sodium bicarbonate (5 %) and again with water and dried 
over anhydrous sodium sulphate. Evaporation of the ether gave an oil which was 
crystallized from methanol to give ketone (XCIX) (4.0 gm), m.p. 108 °C (reported''^ 
m.p. 108 °C). 
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Reaction of 3p-propionoxy-5a-cholestan-6-one (XCIX) with thiourea in 
presence of iodine: SP-Propionoxy- 2'-amino- 5a-cholest-6-eno TS. 7-d1 
thiazole (XCi). 
A solution of 3p-propianoxy-5a-cholestan-6-one (XCIX) (0.46 gm), thiourea ( 
0.15 gm) and iodine (0.25 gm) in isopropanol (40 mL) was heated under reflux for 6-8 
hrs. The progress of reaction was monitored by TLC. After completion of reaction the 
excess of the solvent was removed to three fourth of the original volume under 
reduced pressure and the reaction mixture was suspended in water (60 mL) and 
neutralized with saturated aqueous NaHCOs. The semisolid thus obtained was 
extracted with ether and the ethereal layer was washed thoroughly with water and 
dried over anhydrous Na2S04. Removal of solvents gave an oil which recrystallied 
from methanol to afford 3P-propionoxy-2'-amino-5a-cholest-6-eno [6, 7-d] thiazole 
(XCI) (0.30 gm) m.p. 117°C. 
Analysis found: C, 71.92; H, 9.61; N, 4.98 
C31H50N2SO2 requires: C, 72.32 H, 9.80; N, 5.44% 
IR; >.max 3200 (-NH2), 1735 and 1241 (CH3CH2COO), 1630 (C=C), 1521 (C=N), 1450 
(C-N) and 660 cm' (C-S). 
'HNMR (CDCb): 5 4.9 m (IH, Csa-H, wVi = 18 Hz), 5.3 brs (2H, -NH2; 
exchangeable with deuterium), 2.2 q (2H, CH3CH2COO, }=7 Hz), 1.02 (CKy-CHs), 0.69 
(C13-CH3), 1.21, 0.92 and 0.81 for other side chain methyl protons). 
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Reaction of 3p-propionoxy-5a-cholestan-6-one (XCIX) with phenylthiourea 
in presence of iodine: 33-Propionoxv-2'-N-phenvlamino-5a-cholest-6-eno 
re, 7-d1 thiazole (XCIV). 
A solution of 3p-propianoxy-5a-cholestan-6-one (XCIX) (0.46 gm), 
phenylthiourea (0.30 gm) and iodine (0.25 gm) in isopropanol (40 mL) was heated 
under reflux for 6-8 hrs. The progress of reaction was monitored by TLC. After 
completion of reaction the excess of the solvent was removed to three fourth of the 
original volume under reduced pressure and the reaction mixture was suspended in 
water (60 mL) and neutralized with saturated aqueous NaHCOs. The semisolid thus 
obtained was extracted with ether and the ethereal layer was washed thoroughly with 
water and dried over anhydrous Na2S04. Removal of solvents gave an oil which 
recrystallied from methanol to afford 3P-propionoxy-2'-N-phenylamino-5a-cholest-
6-eno [6, 7-d] thiazole (XCIV) (0.32 gm) m.p. 140 °C. 
Analysis found: C, 74.93; H, 8.82; N, 4.10 
C37H54N2SO2 requires: C, 75.20 H, 9.21; N, 4.74% 
IR; Xma, 3200 (-NH), 3000, 1600 (phenyl group), 1735 and 1210 
(CH3-CH2-COO), 1520 (C=N) and 660 cm' (C-S). 
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'HNMR (CDCb): 5 7.4 and 7.3 (5H, aromatic protons), 4.9 m (IH, Csa-H, WV2 = 
18 Hz), 6.1 brs (IH, -NH; exchangeable with deuterium), 2.3 q (2H, (CH3CH2COO, 
J=7 Hz) 1.18 (C10-CH.O, 6.8 (C13-CH3), 1.30, 0.80 and 0.96 for other side chain methyl 
protons). 
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CHAPTER - III 
STEROIDAL PYRAZOLES 
steroidal Pyrazoles 
The pyrazole system (I), consist of a doubly unsaturated five membered ring 
consisting two adjacent nitrogen atoms. Knorr,''^ first synthesized compound 
containing this system in 1883 by the reaction of ethylacetoactate with phenyl 
hydrazine, which yielded l-phenyl-3-methyl-5-pyrazolone (II). Knorr^ introduced 
the name pyrazole for these compounds to denote that the nucleus was derived from 
pyrazole by replacement of a carbon by nitrogen. Thus, synthesized many members of 
this class and systematically investigated their properties. 
HC c\\ HC C-CH3 
HC5 2N ^ C N - - C H , 
II I 
C6H5 
' " (11) 
Survey of literature reveals that very little, till 1930s, had been made about the 
synthesis of steroidal pyrazole derivatives. Probably the first steroidal pyrazole was 
reported in 1938 by Ruzicka ef a/-* Only a single derivative, choles-4-eno [3,2-c] 
pyrazole-5'-carboxylic acid (111), was mentioned. 
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CsH,7 
(111) 
After a considerable span of time, much attention has been paid by a number 
of organic chemists towards the synthesis of several pyrazolosteroids. The effect on 
endocrinological activity produced by the fusion of a pyrazole ring to a steroid 
nucleus has prompted us to investigate such type compounds. The compounds 
containing pyrazole ring system can be synthesized by different routes and 
summarized only important examples, as below. 
Kira ec a!} reported that treatment of acetophenone phenylhydrazone (IV-VII) 
with two moles of DMF-POCb in DMF at 70-80°C for six hours gave immonium 
perchlorate (VIII). Alkaline hydrolysis of (VIII), afforded 1,3-diarylpyrazole-4-
carboxaldehyde (IX-XII). 
CH3-C-r 
N 
/ HN 
H3C. 
H3C' 
_P0Cl3 
DMF 
CIO4" 
= CH- R" OHC-
N "OH 
(Vlll) 
•R^  
~N' 
R' 
R' 
(IV) C6H5 
(V) CaHs 
(VI) CbHs 
(VII) P-C6H4NO2 
R' 
C5H5 
CH3 
P-C6H4NO2 
CbHs 
(IX) 
(X) 
(XI) 
(XII) 
R' 
C6H5 
C6H5 
C6H5 
P-C6H4NO; 
R' 
CeHs 
CH3 
P-C6H4NO2 
iCeHs 
Kira ef al.^ synthesized 3-substituted pyrazole-4-carboxaldehyde (XIX-XXIV) 
by the reaction of acetophenone semicarbazones (XIII-XVIII), and two moles of 
DMF-POChinDMF. 
CH3-C-R 
|i 
N 
/ 
HN 
I 
CONH. 
OHG 
PQCI3 
DMF ' 
R 
(XIII) C6H5 
(XIV) ^CH30-C6H4 
(XV) P-NO2-C.H4 
(XVI) m-N02-C6H4 
(XVII) 2-thienyl 
(XVIII) CH3 
R 
(XIX) C6H5 
(XX) 0-CH3O-C6H4 
(XXI) P-NO2-C6H4 
(XXII) m-N02-C6H4 
(XXIII) 2-thienyI 
(XXIV) CH3 
Bavatenko and coworkers' reported 3-aryl-4-formylpyrazoles (XXIX-XXXII) 
by cyclizing arylmethylketonehydrozones (XXV-XXVIII), under vilsmeir conditions. 
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0 
Ph .N-NHAr 
CH3 
DMF - POCU P' 
Ar 
(XXV) C6H5 
(XXVI) 4-FC6H4 
(XKVII) 4-CH3C6H4 
(XXVIII) 4-CH3OC6H4 
Ar 
(XXIX) C6H5 
(XXX) 4-F C6H4 
(XXXI) 4-CH3C6H4 
(XXXII) 4-CH3OC6H4 
3,5-Disubstituted pyrazoles (XXXV-XXXVIII) were obtained by the reaction of 
gem-dichlorocyclopropylacetates (XXXIII-XXXIV) with 4-equiv of hydrazine or 
phenylli^drazine at room temperature while metacyclophane (XL) and its isomer 
(XLI) was obtained from 1-acetoxy 2, 2-dichlorobicyclo [10.1.0] tridecane (XXXIX) 
with hydrazine under same condition." 
0 
li 
OC-CH3 
R' 
R' 
R- R'NH^iH1 
cr CI R 
M 
r 
(XXXIII) 
(XXXIV) 
R' 
CH3 
C6H5 
R' 
H 
C6H5 
R' 
(XXXV) CH3 
(XXXVI) C6H5 
(XXXVII) CH3 
(XXXVIII) C6Hs 
R' 
H 
C6H5 
H 
CfiHs 
R3 
H 
H 
C6H5 
C6H5 
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0 
c i c i II 
f^^OC-CH. 1 
(X x> (IX) 
NHNH2 
j 1 
II li 
H 
(49%) 
(XL) 
+ 
1 
H 
(-5%) 
(XLI) 
• 
M 
Pawar and Borse'' reported 4-n-alkylsubstitude pyrazoles (XLVIII-LIII), from 
phenylhydrazones (XLII-XLV), semicarbazones (XLVI) and azines of 2-n-acyl-5-
chlorophenoles (XLVII) by manoformylation and cyclization using one mole of the 
Vilsmeier-Haack reagent (DMF-POCb). 
OH NN: R-' 
C H - R ' DMF/PQCI3 
R' 
(XLII) CH3 
(XLIII) C2H5 
(XLIV) (CH2)-CH3 H 
(XLV) (CH2)-CH3 
(XLVI) CH3 
(XLVII) CH3 
R' 
(XLVIII) CH3 
(XLIX) C2H5 
(L) 
(LI) 
(LII) 
(LIII) 
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Sridhar'" reported pyrazole-4-carboxaldehyde (LXII-LXIX), by the reaction of 
hydrazones of aliphatic and aromatic methylketones (LIV-LXI), with Vilsmier 
reagent. They also studied the reactivity of hydrazones of P-ketoesters towards 
vilsmeier reagent, both in conventional and microwave methods. 
N-N- // \ 
R 
COOCH2R' 
NO2 DMF-POCI3 
ReflavorMWI 
COOCH2R 
(LIV) 
(LV) 
(LVl) 
(LVII) 
(LVIII) 
(LIX) 
(LX) 
(LXI) 
R 
CH3 
CH3 
CH3 
CH3 
C6H5 
C6H5 
P-CIC6H4 
P-CIC6H4 
E! 
H 
CH3 
H 
CH3 
CH3 
CH3 
CH3 
CH3 
R^  
H 
H 
NO2 
NO2 
H 
NO2 
H 
NO2 
(LXII) 
(LXIII) 
(LXIV) 
(LXV) 
(LXVI) 
(LXVII) 
R 
CH3 
CH3 
CH3 
CH3 
C6H5 
C6H5 
(LXVIIII) P-C1C6H 
(LXIX) P-CIC6H4 
R! 
H 
CH3 
H 
CH3 
CH3 
CH3 
4 CH3 
CH3 
E! 
H 
H 
NO2 
NO2 
H 
NO2 
H 
NO2 
Borrell et al" synthesized pyrazoles library by using Merrifield resin as a solid-
phase supporting to an hydroxyacetophenone (LXX), Vilsmeier-Haack formylation on 
methyl group and cyclization with substituted hydrazine to afford 4-hydroxy-
benzoyl)-!-substituted pyrazoles (LXXII-LXXVI). 
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CHO 
(LXX) (LXXI) 
R' 
(LXXII) H 
(LXXIII) C6H5 
(LXXIV) C2H5 
(LXXV) C2H4OH 
(LXXVI) C2H4CN 
Dhar and Bhat'^  reported 3,5-diphenyl-lH-pyrozoles (LXXX), from chalcones 
(LXXVII), by the action of hydrazine hydrate on chalcone-epoxide (LXXVIII), 
followed by simultaneous dehydration in presence of catalytic amount of 
concentration H2S04in acetic acid. 
0 
( L X X V I I ) 
( L X X V I I I ) ^ - |-liO,/OH' 
H^OVOH' 
N N 
OH 
(LXXIX) (LXXX) 
Kidwai and coworkers'^ used microwave irradiation and synthesized 4-
methyl-2-[3'-substituted-phenyl-4'-formylpyrozoly] quinoline (LXXXV-LXXXVIII), 
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by the action of hydrazones of methylquinoline (LXXXI-LXXXIV), with DMF and 
POCb under microwave irradiation of 3-4 min. 
NHN=C-
I 
CH3 
R 
(LXXXI) H 
(LXXXII) 4-Cl 
(LXXXIII) 4-CH3 
(LXXXIV) 4-Br 
R 
DMF/POCh 
N ^ ' ^ N — N 
CHO 
R 
(LXXXV) H 
(LXXXVI) 4-Cl 
(LXXXVII) 4-CH3 
(LXXXVIII) 4-Br 
R 
3-Ary]-4-formyl-l[3(2-chlorophenyl)-l,8-naphthyridin-2-yl] pyrozoles (XCIII-
XCVI) were yielded when hydrazones (LXXXIX-XCII) were subjected under 
microwave irradiation''' on presence of Vilsxneir-Haack reagent. 
POCl3-DMF/Si02 
MWI " 
Ar 
(LXXXIX) C6H5 
(XC) 4-CH3C6H4 
(XCI) 4-CH3OC6H4V) 
(XCII) 4-CIC6H4 
(XCIII) 
(XCIV) 
4-CH3OC6H4 
(XCVI) 4-CIC6H4 
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Condensation of 2-hydrazino-3-(4-methoxyphenyl)-l,8-naphthyridine (XCVII) 
with arylideneacetophenones (XCVIII-XCIX), in glacial acetic acid under microwave 
irradiation afforded the corresponding 2-(3,5-diaryl-2-pyrazolin-l-yl)-3-(4-methoxy-
phenyl)-l,8-naphthyridines (C-CI), which on oxidation with CAN in methanol under 
MWI furnished 2-(3,5-diarylpyrazol-l-yl)-3-(4-methoxyphenyl)-l,8-naphthyridines 
(CII-CIII).' 
.OCH3 
^ N' 
^^^z" 
'N^'^'^NH-NH. 
0 
11 
+ Ar'-CH=CH-C-Ar 
CH3COOH 
MWI 
•>- (C-CI) 
(XCVll) 
Ar' Ar 
(XCVIII) C6H5 C6H5 
(XCIX) CftHs P-CH3OC6H4 
'N'"~"N" ^N~ 
Ar'' 
OCH3 
CAN 
CH3OH ^^ 
N MWI '~N' 
~Ar 
N N — N 
Ar" Ar 
Ar' Ax 
(C) CfeH. C6H5 
(CI) C5H5 p-CH,0C,H4 
Ar; jAr 
(CI!) C6H5 C6H5 
(CIIl) C6H5 P-CH3OC6H4 
Giacomelli et al}^ prepared a variety of 3-aryl-4-formyl pyrozoles (CX-CXV) 
by reaction of 1 molar equivalent of the hydrazones of the ketones (CIV-CIX), with 
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2,4,6-trichloro-[l,3,5] triazine (TCT) in DMF at room temperature and neutralization 
withNa2C03(15%). 
R 
H 
# = v R 0 = C R 
N TCT/DMF ^ c P J^—^ Na2C03 
/ -^ <f N ^ <C .N 
HN ^ \ N ^ ^ - N 
Ri R R' R2 
(CX) CeHs CeHs 
(CXI) C6H5 0-CH3C6H4 
(CXII) C6H5 m-CH3C6H4 
(CXIII) CeHs P-CH3C6H4 
(CXIV) CsHs P-HOC6H4 
(CXV) CeHs P-CIC6H4 
(CIV) 
(CV) 
(CVI) 
(CVII) 
(CVIII) 
(CIX) 
CsHs 
C6H5 
C6H5 
CsHs 
C6H5 
C6H5 
C6H5 
0-CH3C6H4 
m-CH3C6H4 
P-CH3C6H4 
P-HOC6H4 
P-CIC6H4 
3-Aryl-l- (3-phenyloxiran-2-yI)-prop-2-en-l-ones (CXVI-CXXI) treated with 
tosylhydrazine under acid catalysis in THF gave 3-(2-arylvinyl)-5-hydroxy-5-phenyl-
1-1-tosyl-lH-pyrazoles (CXXII-CXXVII)'^ with 58-65%. Additionally, 3-(2-arylviny-
l)-5-phenyl-1-tosyl-lH-pyrazoles (CXXVIII-CXXXIII), were also isolated with 7-12% 
yield by chromatography after crystallization of the major products. 
Ar Ar 
Ts Ts 
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Ar Ar Ar 
(CXVI) Ph 
(CXVII) 4-CI-C6H4 
(CXVIII) 3-CI-C6H4 
(CXIX) 4-F-C6H4 
(CXX) 4-Br-C6H4 
(CXXI) 4-NO2-C6H4 
(CXXII) Ph (CXXVIII) Ph 
(CXXIII)4-C1-C6H4 (CXXIX) 4-CI-C6H4 
(CXXIV)3-C1-C6H4 (CXXX) 3-C1-C6H4 
(CXXV) 4-F-C6H4 (CXXXI) 4-F-C6H4 
(CXXVI) 4-Br-C6H4 (CXXXII) 4-Br-C6H4 
(CXXVII) 4-N02-C6H4(CXXXIII) 4-NO2-C6H4 
Perumal and Selvi'^ synthesized 4-ethoxy-4H-benzopyrano [4,3-c] prazoles 
(CXL-CXLV), from o-hydroxyacetophenone-2,4-dinitro phenylhydrazone (CXXXIV-
CXXXIX), under the Vilsmeier condition. 
NO. 
DMF- POCh 
RT, 4 hr 
R R' R R' 
(CXXXIV) 
(cxxx\o 
(CXXXVI) 
(CXXXVII) 
(CXXXVIII) 
H 
H 
H 
H 
H 
H 
OCH3 
CH3 
CI 
OH 
(CXXXIX) OCH3 H 
(CXL) 
(CXLI) 
(CXLII) 
(CXLIII) 
(CXLIV) 
(CXLV) 
H 
H 
H 
H 
H 
OCH3 
H 
OCH3 
CH3 
CI 
OH 
H 
Substituted hydrazones of 2-acetyl-3-phenyUndoles (CXLVI-CXLVIII) treated 
with 2 moles of Vilsmeier-Haack reagent followed by alkaline hydrolysis furnished 2-
(4-formyI-3-pyrazolyl)-3-phenylindoIes(CXLIX-CLI). 19 
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R. 
R 
R R> 
N. 
NH 
DMF/ POCb 
R 
CHO 
Ri 
(CXLVr) CH3 
(CXLVri) CH3 
(CXLVIII) CH3 
H 
C6H5 
S02C6H4CH3(4-) 
(CXLIX) 
(CL) 
(CLI) 
CH3 
CH3 
CH3 
H 
CeHs 
S02C6H4CH3(4-) 
Singh et al.^ ° reported the synthesis of pyrazolo [3,2-c] choiest-4-ene (CLIII) 
and [l'H]-5'-(methlthio)pyrazoIo [3,2-c] cholest-4-ene (CLV) from 2-
ethoxymethylene-4-cholesten-3-one (CLII) and bis(methylthio)methylene-4-cholest-
en-3-one (CLIV), respectively, by the action of hydrazine hydrate in refltixing ethanol. 
HSC7OHC 
N2H4.H2O 
CjHsOH, Reflux 
(CLII) (CLIII) 
SMe 
MeS N2H4.H2O 
C2H5OH, Reflux 
SMe 
(CLIV) (CLV) 
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Clinton et al?'' reported that treatment of 17a-methylandrostan-17p-hydroxy-
3-one (CLVI) with ethyl formate and sodium methoxide gave the 2-hydroxy 
methylene derivatives (CLVII) which on condensation with hydrazine gave 17p-
hydroxy-17a-methylandrostano [3,2-c] pyrazole (CLVIII). Similar treatment of 2-
hydroxymethylene-17a-methylandrost-4-en-17)3-h) droxy-3-one (CLIX), furnished 
hydroxy methylene-17a-methylandrost-4-eno [3,2-c] pyrazole (CLX). In someway, 
the homologous 17p-hydroxy-17a-methylandrost-4,6-dieno [3,2-c] pyrazole (CLXII), 
was obtained from (CLXI). 
C1I-, 
0[ 
HOHC 
• ^ ^ 
Nili.NH-, 
(CI VI) (CLVII) (CLVIII) 
HOH NH.NH. 
(CLXI) (CLXII) 
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HOH 
(CLIX) 
NH2NH2 
(CLX) 
Hirschmann and coworkers^^ also reported several [3,2-c] pyrazoles related to 
Cortisol, 16a-methylcortisol and 4,5a-dihydrocortisol. The Cortisol side chain of 
(CLXIII), was protected by formation of the bismethylenedioxy (DMD) derivative 
(CLXIV), for the synthesis of pyrazoles related to 16a-methylcortisol. The compound 
(CLXIV), was allowed to react with ethylformate in benzene in the presence of 
sodium hydride to give the 2-hydroxymethylene derivative (CLXV). The compound 
(CLXV), was subjected to condensation with hydrazine, phenylhydrazine, N-
substituted and N-alkylated hydrazine to yield the [3,2-c] pyrazoles (CLXVl, CLXVII, 
CLXIX, CLXII-CLXIII, CLXXVIl-CLXXIX), which are summarized in charts 1 and 2. 
[03 
(CLXUI) 
Ph-N 
(CI XV!) 
(CLXIV) 
'hNHNH^ 
HCK 
(CLXV) 
NH2 
(CLXVll) 
HCK 
(CLXV) 
^CH.CT 
PhNHNH2 
(CLXVIIl) (CLXIX) 
Chart-1 
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R 
(CLXX) CH3 
(CLXXl) CH.CH.OH 
(CLXV,CLXV[I1) R-N 
R 
(CLXXII) CH3 
(CLXXIIl) CH2CH2OH 
(CLXXIV) F 
(CLXXV) CI 
(CLXXVl) H 
(CLXV.CLXVIll) 
Chart -2 
(CLXXVll) F 
(CLXXVIII) C\ 
(CLXXIX) H 
Berbalk and his coworkers^^ in 1982 reported that the epoxyandrostane 
(CLXXX-CLXXXII) underwent formolysis of given acetylandrostone (CLXXXIII-
CLXXXV). Cyclocondensation of (CLXXXIII-CLXXXV) with hydrazine afforded 
andrsteno-pyrazoles(CLXXXVI-CLXXXVIII). 
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Ri 
(CLXXX) 
(CLXXXI) 
(CLXXXll) 
OAC 
OH 
R E-
H 
H 
= 0 
R 
(CLXXXIIl) OAC 
(CLXXXIV) OH 
(CLXXXV) 
Ri 
H 
H 
E E - = o 
(CLXXXIII-CLXXXV) 
R R-
(CLXXXVI) OAC H 
(CLXXXVll)OH H 
(CLXXXVIII) E E- = 0 
Bonn and Dodson^ "* carried out the hydrazine reduction of 16a, 17epoxy-
pregenolone (CLXXXIX) and obtained 3p-hydroxyandrost-5-eno [16, 17-C]-5-
methylpyrazole (CXC) alongwith the two isomeric allylic alcohols, 5,17 [20j-(Cis)-
pregnadiene-3p-, 16a-diol (CXCI), 5,17 [20]-(trans)-pregnadiene-3p, 16a-diol (CXCII). 
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H O ^ HCK^ 
NH 
(CLXXXIX) (CXC) 
HCK 
H^Cv 
HCK' 
,0H 
(CXCI) (CXCIl) 
The reaction of 20-ethoxy-21-formyl-pregno-14, 20-diene (CXCIII), with 
hydroxylamine and hydrazine hydrate afforded 17p-(3-pyrazolyl)-3p-acetoxy-5a-
androst-14ene (CXCIV), which was subjected to N-acetylation followed by 
expoxidation with monoperphthalic acid to give the a-epoxy product (CXCV). The 
compound (CXCV), on alkaline hydrolysis, resulted in the formation of the desired 
17p-(3-pyrazolyl)-14a-expoxyandrostane (CXCVI). 25 
AcO Accr 
H 
(CXCIV) 
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Green et aJ?^ reported the synthesis of a number of steroidal pyrazoles and 
pyrazoHnes in the androstane series. The addition of triethylamine to a mixture of the 
compound (CXCVII), and benzoylchloride phenylhydrazine led to the 65% yield of 
3)3-acetoxypregna-5-en-20-one (16a, 17a-d] -r,3'-diphenyl-2'-pyrazoHne (CXCIX), 
as predicted. 
AcO AcO 
R 
(CXCVII) COCH3 
(CXCVIII) CN 
(CXCIX) 
Similarly, the addition of diphenylnitrilimine to 3P-acetoxy-17-
cyanoandrosta-5, 16-diene (CXCVIII), took place in the same vegiochemical sense to 
yield 3P-acetoxy-17p-cyanoandrost-5-eno [16a, 17a-d]-r, 3'-diphenyl-2'-pyrazoline 
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(CC). The pryolsis of (CC), at 290 °C resulted in the formation of 3p-acetoxyandrost-
5-eno [16, 17-d]-diphenylpyrazole (CCI). 
AcO 
C-Ph 
•HCN 
A 290° 
AcO 
(CC) (CCI) 
Laitonjam and coworkers^^ synthesized substituted and substituted steroidal 
[3,2-c] pyrazoles (CCIV-CCV), steroidal [17.16-c] pyrazole (CCVIII-CCIX), by the 
reaction of 2-ethoxymethylene-4-cholesten-3-one (CCII), 2-bis(methylthio)inethylene-
4-cholest- en-3-one (CCIII), 3|3-hydroxy-16-ethoxymethylen-5-androsten-17-one 
(CCVI) or 3p-hydroxy-16-bis(methylthio) methylene-5-androsten-17-one (CCVII), 
with hydrazine hydrate under reflux for 3 h. 
CsHi? 
NH2NH2 
A 
(CCII) 
(CClll) 
R R-
H OC2H5 
SCH3 SCH3 
(CCIV) 
(CCV) 
R 
H 
SCH3 
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S E 
(CCVI) H OC2H5 
(CCVII) SCH3 SCH3 
R 
(CCVIII) H 
(CCIX) SCH3 
Peseke et al?^ reported that the treatment of 3p-acetoxy-16-[bis (methylthio) 
methylene]-5-androst-5-en-17-one (CCX) with hydrazine hydrate and methylhydra-
zine afforded the 5'-methylthio-pyrazolo [4',3'; 16,17] androst-5-en-3p-ols (CCXI-
CCXII). 
AcO 
N - N 
AcO 
SCH, 
(CCX) 
R 
(CCXl) H 
(CCXII) CH3 
Discussion 
In continuing effort towards the synthesis of modified steroids, which are 
expected to be biologically active, the fusion of heterocycles to steroids often led to a 
change in physiological activities or appearance of new interesting biological 
behaviour. Thus, several steroidal heterocycles have been obtained exhibiting activity 
potential inhibitors of cytochrome P450 enzyme aromatage'^ '^''", with their subsequent 
clinical application in the treatment of estrogen dependent breast cancer. 
Pyrazoles constitute a class of compounds associated with wide spread 
popularity in the field of medicine '^"^^ and agrochemistry", as evident from number of 
papers covering the preparation and uses. Many of these, such as steroidal pyrazoles, 
were found to possess antimicrobial, antiinflammetory, hypotensive, hypocholester-
olemic and diuretic activities. '^'"''^  
The therapeutic importance of these steroidal pyrazoles^" and study the 
reaction of DMF-POCb which has dual role of reagent as well as solvent, with simple 
semicarbazones giving pyrazoles encouraged us to make similar studies in steroidal 
semicarbazones. The substrates used for initial studies are 33-acetoxy-5a-cholestan-6-
one semicarbazone(CCXIII)''^ 3p-chloro-5a-cholestan-6-one semicarbazone (CCXIV)'*^  
and 5a-choIestan-6-one semicarbazone(CCXV).''2 The products obtained have been 
characterized on the basis of their elemental analysis and spectral (IR and 'H-NMR) 
studies. 
11 
(CCXIII) OAc 
(CCXIV) CI 
(CCXV) H 
Reaction of 3p-acetoxy-5a-cholestan-6-one semicarbazone (CCXIII) with 
POCI3 and DMF. 
The semicarbazone (CCXIII) in DMF was allowed to react with POCI3 under cold 
conditions. The orange yellow precipitate thus obtained was filtered, washed with water, 
dried and then recrytallization from methanol gave a compound m.p. 220 °C. 
AcO 
POCh-DMF 
N-NH-C-NH, 
(CCXIII) 
AcO 
N N—C-NH2 
(CCXVI) 
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Characterization of the compound, m.p. 220 °C as N1-carbamide-5-formyl-
3p-acetoxy-5a-choiestan [6,7-c] pyrazole (CCXVI). 
The elemental analysis of the compound corresponds to the molecular formula 
C32H49N3O4. Its IR spectrum shows a band at 3141 cm"' which could be assigned for NH2 
group. The bands at 1744, 1246, may be, ascribed to OAc, 1718 for-CHO and 1693 cm'' 
for CONH2 Other bands exhibited at 1625, 1544 and 1376 cm"' for (C=C), (C=N) and 
(C-N). These values supported the presence of pyrazole moiety.'*'* Three bands in the 
carbonyl region suggest the presence of different grouping in the molecules. 
On the basis of the different compounds revealed by literature survey, 
obtained in such reactions three possible structures (CCXVI, CCXVII and CCXVIII) 
can be written for the product. 
AcO 
AcO 
AcO 
(CCXVII) 
13 
The elemental analysis and IR could discard the structures (CCXVII) and 
(CCXVIII) as these have only two carbonyl groups. Therefore, the structure (CCXVI) 
is preferred which is well supported by the 'HNMR spectral study of the compound. 
NMR spectrum shows signal as a doublet in the downfield region at 5 13.49 
indicating the presence of enolic form of amide. Signals at 5 11.20 and 8.7 could be 
ascribed to -CHO and OH-C=NH group. A signal at 6 4.6 (W1/2 = 18 Hz) is attributed to 
Qa-H (A/B ring junction trans). It is pertinent to mention that the nature of the 
signal is not exactly what is expected"'^  (multiplet) perhaps due to disturbance in the 
stereochemistry of ring A because of strained rigid pyrazole moiety attached to ring B. 
The acetate methyl protons were seen at 5 2.0 as a sharp singlet. The methyl protons 
were observed at 5 1.06, 0,85, 0.81 and 0.70. On the basis of the above spectral 
properties this can be characterized as Nl-carbamide-5'-formyl-3P-acetoxy-5a-
cholestan [6,7-c] pyrazoles (CCXVI). 
Reaction of 3p-chloro-5a-choiestan-6-one semicarbazone (CCXIV) 
with POCI3 and DIVIF. 
The semicarbazone (CCXIV) in DMF was allowed to react with POCI3 under 
cold condition. The reaction mixture after usual workup and removal of solvent gave 
an oily product, which was crystallized from methanol to give solid compound, m.p. 
120°C. 
14 
POClyOMF 
cK 
N-Nll-C--Nlh 
(CCXIV) (CCXIX) 
Characterization of the compound, m.p. 120 "C as N1-carbamide-5-formyl-
3p-chioro-5a-cholestan [6,7-c] pyrazole (CCXIX). 
The elemental analysis of the compound corresponds to the molecular formula 
C30H46N3CIO2 (positive Beilstein test). Its IR spectrum shows band at 3135 cm' which 
could be assigned for NH2 group. The bands at 1716 cm' which may be ascribed to-
CHO group and 1695 cm' for 0=C-NH2. Other bands were observed at 1624, 1545, 
1375 and 750 cm' for (C=C), (C=N), (C-N) and (C-Cl) respectively. These values 
supported the presence of pyrazole moiety. The 'HNMR spectrum of the compound 
display signal as doublet in the downfield region at 8 13.21 indicating the presence of 
enolic form of amide. Signals at 5 11.15 and 8.5 could be ascribed to -CHO and HO-
C-NH group. A signal at 5 4.2 is attributed to Cs-aH (W1/2 = 17 Hz) as explained for 
the compound (CCXVI) discussed earlier. Methyl protons were observed at 6 1.10, 
0.85, 0.81 and 0.68. 
On the basis of above studies and its analogy with earlier compound (CCXVI), 
this can best be characterized as Nl-carbamide-5-formyl-3P-chloro-5a-cholestan 
[6,7-c] pyrazole (CCXIX). 
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Reactions of 5a-cholestan-6-one semicarbazone (CCXV) with POCI3 and 
DMF. 
The steroidal semicarbazone (CCXV) in DMF was allowed to react with POCb 
under cold condition. The reaction mixture after usual work up and removal of 
solvent gave an oily product. All the attempts to crystallize this product were 
unsuccessful. 
POClrDMF 
O 
N - N H - C - N H , N — C - N H 2 
(CCXV) (CCXX) 
Characterization of the compound as an oil N1-carbamide-5-formyl-5a-
cholestan [6,7-c] pyrazole (CCXX). 
The elemental analysis of the compound corresponds to the molecular formula 
C30H47N3O2. The IR spectrum of the compound exhibits band at 3145 cm' which 
could be assigned for NH2 group. The bands at 1719 and 1695 cm' may be ascribed for 
-CHO and for CONH2. Other bands observed at 1625, 1550 and 1375 cm' 
corresponding to (C=C), (C=N) and (C-N) respectively, indicates the presence of 
pyrazole moiety attached to steroidal nucleus. The 'HNMR spectrum of compound 
displays a signal as a doublet in the downfield region at 5 13.43 indicating the 
presence of enolic form of amide. Signals at 5 11.10 and 8.80 could be ascribed to -
CHO and HO-C=NH group. Angular methyl protons were observed at 6 1.12 (Cio-
CHs), 0.69 (C13-CH3). 0.89 and 0.81 (for other side chain methyl groups). 
The above data led to the structure of compound, as Nl-carbamide-5-formyI-
5a-cholestan [6,7-c] pyrazole (CCXX). 
Formation of pyrazoles (CCXVI, CCXIX, CCXX.) under the condition case be 
shown according to the mechanism given below'^ in the light of available 
mechanism.'^''^ This may be taken as tentative in the absence of studies to establish 
the mechanism of reaction. 
0 
Me2N-C-H + POCI3 -^ Me2N=Cx^, OPOClj 
» « - NH-C-NH. 
CH=NMe, 
"~3sl-NH-C-NH, H-. 
-i-CH-NMe, 
W-NH-C-NH2 
(CCXV) 
r\ 
=CH-NMe, 
J li 
:N-NV—C-NH. 
U 
H 
N—C-NH2 
CH-NMe, 
N — C - N H T 
(CCXX) 
17 
Experimental 
All melting points were observed on a Kofler hot block and are uncorrected. IR 
spectra were obtained in KBr with a Pye-Unicam SP3-100 spectrophotometer and 
their values are given in cm'.The 'H-NMR spectra were recorded on a Jeol Eclipse 
400 NMR spectrometer in DMSO-d^ with tetrametnyl silane (TMC) as an internal 
standard and its value are given in ppm (5). Thin layer chromatographic plates (TLC) 
were coated with silica gel. Sodium sulfate anhydrous was used as a drying agent. 
3p-Acetoxycholest-5-ene: 
A mixture of cholesterol (50.0 gm) pyridine (75 mL freshly prepared over 
KOH) and freshly distilled acetic anhydride (50 mL) was heated on water bath for 2 
hrs. The resulting brown solution was poured into crushed ice water mixture with 
stirring. A light brown solid was obtained which filtered under suction, washed with 
water until free from pyridine and air dried. The crude product on crystallization 
from acetone gave pure 3p-acetoxy cholest-5-ene (45 gm), m.p. 112 °C (reported m.p. 
113 °C)^^ 
3p-Acetoxy-6-nitrocholest-5-ene: 
3p-Acetoxycholest-5-ene (10.0 gm) was covered with nitric acid (250 mL; d, 
1.42) and sodium nitrite (8.0 gm) was gradually added over a period of 1 hr with 
continuous stirring. Slight cooling was also affected during the course of reaction and 
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stirring was continued for additional 2 hrs. When the yellow spongy mass separated 
on the surface of mixture, the mixture was diluted with cold water (200 mL) resulting 
a green colour solution. The whole mass was extracted with ether. The ethereal layer 
was washed with water, sodium bicarbonate solution (5%) (until washing was pink) 
and water and dried over anhydrous sodium sulphate. Removal of the solvent 
provided the nitro compound as an oil which was crystallized from methanol (7.0 gm) 
m.p. 104 °C (reported mp. 102-104 °C).^ ^ 
3p-Acetoxy-5a-cholestan-6-one: 
Nitro compound (6.0 gm) was dissolved in glacial acetic acid (250 mL) and zinc 
dust (12.0 gm) was added in small portions with shaking. The suspension was heated 
under reflux for 4 hrs, water (12 mL) was added during the course of reaction. The 
hot solution was filtered, cooled to room temperature and diluted with large excess of 
water. The precipitate thus obtained was taken in ether and the ethereal solution was 
washed with water, sodium bicarbonate solution (10 %), water and dried over sodium 
sulphate (anhydrous). Removal of the solvent gave an oil which was crystallized from 
methanol (3.9 gm) m.p. 128 °C (reported m.p. 127-128 "C)."* 
3p-Acetoxy-5a-cholestan-6-one semicarbazone (CCXIII). 
Semicarbazide hydrochloride (2.0 gm) and sodium acetate (3.0 gm) were 
dissolved in 8-10 mL of water. The 3p-acetoxy-5a-cholestan-6-one (1.0 gm) was 
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added to it, the resultant mixture was shaken for few minutes and then ethyl alcohol 
(100 mL) was added. The suspension was refluxed for 4 hrs. Now the resultant 
compound was allowed to stand overnight, usually the semicarbazone crystallized out 
in cold condition. The compound was then filtered under suction, which on 
crystallization from ethyl alcohol gave fine crystal''^, (0.70 gm), m.p. 242 C°. 
Reaction of 3p-acetoxy-5a-cholestan-6-one semicarbazone (CCXill) with 
POCI3 and DMF: N1-carbamide-5-formvl-3[3-acetoxv-5a-cholestan r6,7-c1 
pvrazole (CCXVI). 
3p-Acetoxy-5a-cholestan-6-one semicarbazone (CCXIII) (0.50 gm) in DMF (6 
mL) kept under ice cold condition. POCb (0.5 mL) was added at such a rate that 
temperature of the reaction mixture did not exceed 10 °C, with stirring. After 
complete addition the reaction mixture was allowed to attain room temperature and 
stirred for about one hour and the reaction was monitored using TLC. After ensuring 
the completion of reaction the products were poured onto crushed ice and left 
overnight in a refrigerator. The orange yellow precipitate thus obtained was filtered, 
washed with water, dried and recrystallized from methanol to afford Nl-carbamide-
5-formyl-3p-acetoxy-5a-cholestan [6,7-c] pyrazole (CCXVI) (0.32 gm), m.p. 220 °C. 
Analysis found: C, 71.03; H, 9.22; N, 7.61 
C32H49N3O4 requires: C, 71.21 H, 9.15; N, 7.78% 
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IR; m^ax 3141 (-NH2), 1744 and 1246 (CH3COO), 1718 (-CHO), 1693 (-CONH2), 1625 
(C=C), 1544 (C=N) and 1376 (C-N). 
'HNMR (CDCb): 5 13.49 d (enolic form), 11.20 (CHO), 8.7 (HO-C=NH), 4.6 (IH, 
C3-aH, Wi/2=18 Hz), 2.0 s (3H, CH3COO), 1.06, 0.85, 0.81 and 0.70 (methyls). 
3p-Chlorocholest-5-ene: 
Freshly purified thionyl chloride (75 mL) was added gradually to cholesterol 
(100 gm) at room temperature. A vigorous reaction ensured with the evolution of 
gaseous products. When the reaction slackened, the mixture was gently heated at the 
temperature of 50-60 °C on a water bath for 1 hr and then poured onto crushed ice-
water mixture with stirring. The yellow solid thus obtained was filtered under suction 
and washed several times with ice cooled water and air dried. Recrystallization of 
crude product from acetone gave 3P-chlorochoIest-5-ene (95.5 gm), m.p. 95-96 °C 
(reported 96-97 "C)."" It gave positive Beilstein test and a yellow colour with 
tetranitromethane in chloroform. 
3p-Chloro-6-nitrochoiest-5-ene: 
To a well stirred mixture of 3p-chlorocholest-5-ene (12 gm), glacial acetic acid 
(80 mL) and nitric acid (25 mL, d, 1.52) at temperature below 20 °C, was added 
sodium nitrite (3.0 gm) gradually over a period of 3 hrs. After complete addition of 
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sodium nitrite, the mixture was further stirred for about 1 hr, ice cooled water (200 
mL) was added and the yellowish solid thus separated was filtered and air dried. The 
desired product was recrystallized from methanol as needles (8.3 gm) m.p. 151-152 °C 
(reported m.p. 153 "C).^ '' 
3p-Chloro-5a-cholestan-6-one: 
A solution of 3P-chloro-6-nitrocholest-5-ene (12.0 gm) and glacial acetic acid 
(240 mL) was heated just to get a clear solution. The zinc dust (24.0 gm) was added 
gradually in small portions with constant shaking. The suspension was heated under 
reflux 4 hrs and water (24 mL) was added at regular intervals during the course of 
reaction. The hot solution was poured into ice-cold water. The organic layer matter 
was extracted with ether and ethereal solution was washed successively with water, 
sodium bicarbonate (5 %) and again with water and dried over anhydrous sodium 
sulphate. Evaporation of the solvent furnished the ketone as an oil which was 
crystallized from methanol (8.7 gm), m.p. 128-129 °C (reported m.p. 129 "C) '^ 
3p-Chloro-5a-cholestan-6-one semicarbazone (CCXIV). 
Semicarbazidehydrochloride (4.0 gm) and sodium acetate (6.0 gm) were 
dissolved in water (32 mL), to this 3p-chloro-5a-choIestan-6-one (2.0 gm) and ethyl 
alcohol (200 mL) was added. The reaction mixture was then heated under reflux for 4 
hrs, progress of reaction was monitored through TLC. After the completion of 
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reaction it was allowed to stand overnight. The product thus obtained was filtered 
under suction and crystallized from ethyl alcohoP^ (1.5 gm) m.p. 148 °C. 
Reaction of 3(5-chloro-5a-cholestan-6-one semicarbazone (CCXIV) with 
POCI3 and DMF: N1-carbamide-5 -formvl-33-chloro-5a-cholestan \6,7-c\ 
pvrazole (CCXIXI 
P-Chloro-5a-cholestan-6-one semicarbazone (CCXIV) (0.48 gm) in DMF (6 
mL) kept under ice cold condition. POCI3 (0.5 mL) was added at such a rate that 
temperature of the reaction vessel did not exceed 10 °C with stirring. After the 
complete addition the reaction mixture was allowed to attain room temperature, 
however, the stirring was continued for an additional three hours. Reaction was 
followed using TLC. 
The reaction mixture was poured onto crushed ice and left overnight at 5 °C. It 
was extracted with ether. The ethereal layer was washed with water, sodium 
bicarbonate (5 %) and again by water, dried over anhydrous sodium sulfate. 
Evaporation of the solvent yielded an oily product which was crystallized from 
methanol to afford Nl-carbamide-5-formyl-3(3-chloro-5a-cholestan [6,7-c] pyrazole 
(CCXIX) (0.28 gm) m.p. 120 °C. 
12: 
Analysis found: C, 69.68; H, 9.92; N, 8.22% 
C30H46N3CIO2 requires: C, 69.81 H, 8.98; N, 8.14% 
IR; :^max 3135 (-NH2), 1716 (-CHO), 1695 (-CONH2), 1624 (C=C), 1545 (C=N) ,1375 
(C-N) and 750 (C-Cl). 
'HNMR (CDCb): 5 13.21 d (enolic form), 11.15 (ChO), 8.5 (HO-C=NH), 4.2 m (IH, 
C3-aH, Wi/2= 17 Hz), 1.10, 0.85, 0.81 and 0.68 (methyls). 
Cholest-5-ene: 
3p-Chlorocholest-5-ene (15.0 gm) was dissolved in warm amyl alcohol (300 
mL) and sodium metal (35.0 gm) was added in small portions to the solution with 
continuous stirring over a period of 8 hrs. The reaction mixture was heated now and 
then during the course of reaction in order to keep the sodium metal dissolved. The 
reaction mixture was poured into water, acidified with HCl and allow to stand 
overnight. A white crystalline solid was obtained which was filtered under suction 
and washed thoroughly with water and air dried. Recrystallization of the crude 
material from acetone gave cholest-5-ene in cubes (10.8 gm) m.p. 93 °C (reported m.p. 
89-91.2 °C)." 
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6-Nitrocholest-5-ene: 
A suspension of finely powdered cholest-5-ene (6.0 gm) in glacial acetic acid 
(50 mL) was stirred at room temperature for 5 min. Fuming nitric acid (20 mL, d, 1.5) 
was rapidly added and the stirring was continued for 2hrs. The temperature of the 
reaction mixture was controlled between 20-25 °C by external cooling. The reaction 
mixture was then poured into ice cooled water. A yellow solid thus obtained was 
filtered under suction, washed thoroughly with water and air dried. Recrystallization 
from ethanol furnished product (3.5 gm), m.p. 117-118 °C (reported m.p. 117-118 °C).^ ^ 
5a-Cholestan-6-one: 
6-Nitrocholest-5-ene (6.0 gm) was dissolved in glacial acetic acid (200 mL) by 
heating and to this solution zinc dust (12.0 gm) was added in small portions. After the 
initial exothermic reaction had subsided, the suspension was heated under reflux for 3 
hrs and water (12 mL) was added till turbidity developed and it was allowed to stand 
overnight at room temperature. The crystalline material thus separated was filtered 
under suction and washed thoroughly with water in order to remove zinc acetate. 
The organic solid was air dried and then from ethanol (3.6 gm), m.p. 96-98 °C 
(reported m.p. 95-98 °C)}' 
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5a-Cholestan-6-one semicarbazone (CCXV). 
Semicarbazide hydrochloride (4.0 gm) and sodium acetate (6.0 gm) were 
dissolved in water (32 mL), 5a-cholestan-6-one (2.0 gm) was added to it then 
etHylalcohol (200 mL) was added and reflux for 4 hrs. The progress of reaction was 
monitored through TLC. After the completion of reaction, the resultant product was 
allowed to stand overnight. The product was then filtered under suction and was 
recrystallized from ethyl alcohol.''^ (1.5 gm), m.p. 190 °C. 
Reaction of 5a-cholestan-6-one semicarbazone (CCXV) with POCI3 and 
I 
DMF: N1-carbamide-5-formvl-5a-cliolestan \GJ-c] pyrazole (CCXX). 
5a-ChoIestan-6-one semicarbazone (CCXV) (0.44 gm) in DMF (6 mL) kept 
under ice cold condition. POCb (0.5 mL) was added at such a rate that temperature of 
the reaction vessel did not exceed 10 °C with stirring. After the complete addition the 
reaction mixture was allowed to attain room temperature, however, the stirring was 
continued for an additional three hours. Progress of reaction was followed using TLC. 
The reaction mixture was poured onto crushed ice and left overnight at 5 °C. It 
was extracted with ether. The ethereal layer was washed with water, sodium 
bicarbonate (5%) and again by water, dried over anhydrous sodium sulfate. Evaporation 
of the solvent yielded an oily product Nl-carbamide-5 -formyl- 5a-cholestan [6,7-c] 
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pyrazole (CCXX) (0.25 gm). However, several attempt to crystallize the copound from 
different solvents/mixtures failed. 
Analysis found: C, 74.39, H, 10.29; N, 8.88 
C30H47N3O2 requires: C, 74.81 H, 9.83; N, 8.72% 
IR; /\max 3145 (-NH2), 1719 (-CHO), 1695 (-CONH2), 1625 (C=C), 1550 (C=N) ,1375 
(C-N). 
•HNMR (CDCh): 5 13.43 d (enolic form), 11.10 (CHO), 8.80 (HO-C=NH), 1.12 
(C10-CH3), 0.69 (C13-CH3), 0.89 and 0. 18 ( for other side chain methyl groups). 
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CHAPTER - IV 
MASS SPECTRAL STUDIES OF 
STEROIDAL THIAZOLES 
Discussion 
A survey of literature revealed that no systematic mass spectral study of thiazoles 
has been reported. In the previous chapter we have described the preparation of a 
number of such steroidal compounds and our laboratories has reported the mass 
spectral studies of several class of steroidal compound in the recent past.''^ This 
prompted us to examine the mass spectra of these compounds as an attempt to 
establish spectra-structure relationship. The compounds included in the study are 2'-
amino-5a-cholest-6-eno [6,7-d] thiazole (I), 3(3-acetoxy-2'-amino-5a-cholest-6-eno 
[6,7-d] thiazole (II), 3p-proiponoxy-2'-amino-5a-cholest-6-eno [6,7-d] thiazole (III), 
2'-N-phenyl amino-5a-cholest-6-eno [6,7-d] thiazole (IV), 3p-acetoxy-2'-N-phenyl 
amino-5a-cholest-6-eno[6,7-d] thiazole (V) and 3p-propionoxy-2'-N-phenylamino-
5a-cholest-6-eno [6,7-d] thiazole (VI). 
These compounds are structurally very close to each other. It was anticipated 
that they would follow similar fragmentation patterns thus offering a simple and 
effective method of their characterization by mass spectrometry. 
The suggested fragmentation pathways get support from the composition of the 
important ions. In the absence of mass spectra of appropriate deuterated analogues the 
suggested mechanism of fragmentations remains tentative, though substitutes in some 
cases compensate this deficiency to some extent. 
8"!? 
NH? 
(I) (II) 
Pro-
H 
>^ 
NHT 
H,7 
NH-Ph 
(III) (IV) 
98H,7 
NH-Ph 
:8H 
PrO 
17 
NH-Ph 
(V) (VI) 
In the Chapter, the mass spectrum of 2'-amino-5a-cholest-6-eno [6,7-d] 
thiazole (I) has been discussed in detail and this may be considered as the 
representative model for other compounds (II) and (III). 6-8 
The mass spectrum of 2'-amino-5a-cholest-6-eno [6,7-d] thiazole (I) (Fig.l) 
gave a molecular ion peak at m/z 442 (C28H46N2S). Other significant ion peaks are 
obtained at m/z 427 (M-CHs), 400 (M~CH2N2), 386 (M-C4H8), 329 (M-CsHn), 302 
(M-C10H20), 301 (302-H), 273 (Ci6H2!N2S), 246 (C14H18N2S), 231(Ci5Hi9S), 221 
(C12H17N2S), 216 (C14H16S), 164 (C8H8N2S), 123 (164-41) and lower mass peaks. The 
fragmentation leading to the formation of interesting and important, ions have been 
suggested in the following schemes. 
m/z 427 (M-CH3) 
This ion obviously results by the loss of a methyl group from the molecular 
ion. Loss of methyl group(s) from steroids is of common occurrence,' the most 
preferred loss is likely to involve C13-CH3. 
m/z 427 
m/z 400 
The ion peak at m/z 400 though a weak one but could be significant in the 
characterization of the thiazole moiety. The ion corresponds to the loss of NsC-NH2 
from the molecular ion. 
(I) 
NH, 
m/z 400 (C27H44S) 
m/z 386 (M-56)/385 
The ion peak at m/z 386 is nearly as strong as the base peak. Its composition 
(C24H38N2S) suggests that the fragment ion has the thiazole moiety intact while ring A 
undergoes fission. An attempt has been made to rationalize its formation. 
m/z 385 (C24H37N2S) 
NH2 
m/z 386 (C24H38N2S) 
m/z 329 (IVI-113; side chain) 
The ion peak at 329 corresponds to the loss of CsHi? (mass unit 113) from the 
molecular ion. The loss of side chain is of regular occurrence in the mass spectra of 
steroidal compounds as shown below. 
NH, 
(I 
NH, NH2 
m/z329(Q0H29N2S) 
m/z 302 and 301 
The ion m/z 302 corresponds to the loss of mass unit 140 from molecular ion. 
The mass unit 140 is built up of the side chain and a part of ring D (Ci6 and Cn). 
CM 8117 
NH, 
( I ) 
NH, 
CgHi7CH-CH2 
NH-, 
o 
-CH7 
-H 
NH, 
m/z302(Ci8H26N2S) 
'=CH2 
NH2 
m/z30l(C!8H26N2S) 
NH, 
273 (386-C8Hi7) 
The ion peak at 273 corresponds to the loss of the CsHi? side chain (mass unit 
113) from the ion m/z 386. 
8"I7 
m/z 273 (C16H21N2S) 
246 (386-C10H20) 
The loss of side chain and part of ring D gave an important ion peak at m/z 
246. These losses may occur from the molecular ion itself or from some daughter ions. 
The fcrmation of these ions, corresponding to the combined losses of the side chain 
and part of ring D has been shown to occur in the manner shown below: 
8"I7 •-8"17 
N-
NH, 
^CH, 
NH2 
m/z246(C|4H|8N2S) 
137 
m/z 231 (C15H19S) 
This ion can be shown to a rise from the ion m/z 273 by the loss of NsC-NH2 
N = C-NH9 
^ ^ 
m/z 231 (C,5H,9S) 
m/z 164 (CsHsNaS), 163 (C8H7N2S) 
These can be shown to be formed from the base peak 386. 
8"17 
m/zl64(CBH8N2S) 
m/zI64(C8H8N2S) 
NH2 
m/zl63(C8H7N2S) 
138 
Rplotiv9 intensity 
21 
3 
s-
m/z123{C7H7S) 
This important ion may be shown to arise from the ion m/z 164 by the loss of 
NH=C-N-
H - N ~ H 
m/z 164 
NH 
-b + 
m/z 123 (C7H7S: 
The mass spectra of 3(3-acetoxy-2'-amino-5a-cholest-6-eno [6,7-d] thiazole (II), 
3p-propionoxy-2'-amino-5a-cholest-6-eno [6,7-d] thiazole (III) were comparable 
with that of 2'-amino-5a-cholest-6-eno [6,7-d] thiazole (I). 
The mass spectrum of (II) (Fig.2) gave molecular ion peak at m/z 500. Most of 
the fragment ions were formed after the loss of CH3COOH as 1,2-elemination 
process'". The ions m/z 440, 425, 398, 386, 385, 327, 300, 291, 273, 246, 231, 164, 163, 
149 and 123 obtained from (I) are comparable with those obtained from (II) with 2 
mass unit difference. Acetate containing ions m/z 485, 387, 360 and 359 were also 
recorded in the spectrum of (II), which can also be accounted by fragmentations 
shown in case of (I), formation of the various fragment ions form (II) is shown in 
scheme (1). 
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The mass spectrum of 3(3-propionoxy-2'-amino-5a-cholest-6-eno [6,7-d] 
thiazole (III) (Fig. 3) was quite similar to that of (I). The highest mass peak was 
observed at m/z 514. This is also the base peak of the molecule (III). The other 
fragment ions were obtained at m/z 499, 473, 440, 401, 398, 386, 385, 374, 373, 327, 
300, 291, 273, 246, 231, 164, 163, 149, 123 and lower mass peaks. It is evident from 
these ions that most of them arise after the loss of a molecule of propanoic acid from 
the molecular ion and a difference of two mass unit is therefore observed in the 
fragment ions obtained from (III) and those from the 3p-substituted thiazole (^ 11) 
Scheme (2) shows various fragment ion from (III). A comparison of the spectra of 
these three thiazoles (I-III) (Fig. 1-3) clearly showed remarkable similarity between 
them which can be made use of in the interpretation of the spectra of other such 
compounds. 
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The N-phenylaminothiazole (IV), (V) and (VI) having a phenyl group at 2'-
position offers the opportunity of testing the conclusion arrived at regarding these 
cleavage. 
The mass spectrum of 2'-N-phenylamino-5a-cholest-6-eno [6,7-d]-thiazole (IV) 
(Fig. 4) gave a prominent molecular ion at m/z 518 (C34H50N2S). Other significant ion 
peaks were observed at m/z 517 (M-H), 503 (M-CH3), 462 (M-C^Hs), 441 (M-Ph), 426 
(M-C5H6N), 411(426-CH3), 405 (M-CsHi?), 400 (M-118), 387 (M-140), 349 (462-
CsHi;), 301 (441-C8Hi7 CH=CH2), 296 (M-222), 281 (296-CH3), 311 (M-207), 309 (M-
209), 240 (C14H12N2S), m/z (122, C7H7S) and lower mass. 
The formation of the more interesting and important fragments have been suggested 
in the following schemes. 
m/z 517 (M-H) and m/z 503 (M-CH3) 
The ion m/z 517 obviously arises by the loss of one hydrogen from molecular 
ion. The loss of hydrogen may involved one hydrogen form Cs or Cs position or from 
NHPh. As pointed out earlier this suggestion does not have the support of mass 
spectrum of appropriate deuterated analogues. 
143 
NHPh 
(IV) 
Or 
(IV) 
-H 
rfTi N-Ph NPh 
m/z517(C34H49N2S; 
m/z 503 (M-CH3) 
The loss of methyl group form the molecular ion can occur in several ways, the 
most preferred loss is likely to involve C13-CH3. 
8ni7 
-CH, 
NHPh 
m/z 503 
C33H47N2S 
m/z 462 
This ion most probably arises by the loss of a ring A from molecular ion as shown. 
\ 
H-N-Ph H-N-Ph 
(IV) m/z462(C3oH42N2S) 
(m/z 462) -H 
H-N-Ph 
m/z 46! (C30H41N2S) 
m/z 441 (M-Ph) 
The formation of the ion m/z 441 can be shown to arise by the loss of phenyl 
group from the molecular ion m/z 578. 
I i 
H-N-Ph 
( IV) 
9sH|7 CsH]? 
H-N-Ph 
-Ph 
•pjHi 
S+ 
NH 
m/z 441 (C28H45N2S) 
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Or 
CgH gr^l? 
*+ / 
H-N-Ph 
Ph 
(IV) 
m/z441 (C28H45N2S) 
m/z426(M-NHPh)/411 
The ion peak m/z 426 corresponds to the loss of -NH-Ph (mass unit 92) form 
the molecular ion m/z 518. 
H-N-Ph 
-NHPH 
8"17 
(IV) 
•CH, 
nVz 503 (C33H47N2S) -NHPH 
m/z426(C28H44NS) 
-CH, 
m/z 411 (C27H41NS) 
m/z 405 (M-CsHiT side chain) 
The loss of the side chain (CsHi?) is of regular occurrence in the mass spectra of 
steroidal compounds belonging to the cholestane series 
H=^' 
NH-Ph NH-Ph 
(IV) 
NH-Ph NH-Ph 
m/z400(M-118) 
NH-Ph 
NH-Ph 
m/z 405 
(C26H33N2S) 
The ion m/z 400 corresponds to the loss of PhNHCN (mass unit 118) from the 
molecular ion. 
CgHp 
NH-Ph 
(IV) 
-PhNHCN 
N-
NH-Ph 
m/z400(C27H4„S) 
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m/z 378 {M-C8Hi7CH=CH2) 
The ion m/z 378 corresponds to the loss of mass unit 140 from the molecular 
ion. The mass unit is built up of the side chain and a part of ring D, this loss is of 
common occurrence in the mass spectra of the cholestane derivatives. 
NHPh NHPh 
m/2378 
(C24H30N2S) 
NHPh 
M Q 
m/z 364/363 
These ions are derived from combined of the side chain and ring D (Cis, Cieand 
C17) as shown below. 
H 
CsH 8^17 
NHPh NHPh NHPh 
m/z 364 (C23H28N2S)- -H* 
NHPh 
m/z 363 (C23H27N2S) 
m/z364(C,:H2gN2S; 
m/z 349 (C23H27N2S) 
This can be shown to arise by the loss of side chain from the ion m/z 462. 
gHi? 
Y v N ^ N ^ 
NHPh NHPh NHPh 
m/z 462 (C30H42N2S) m/z 349 (C22H25N2S) 
in/z301(441-CioH2o) 
This ion peak at m/z 301 is nearly as strong as the base peak. Most probably the 
loss involve the expulsion of C8Hi7-CH= CH2 from the 441. 
m/z 441 
NH 
m/z301(C,8H25N2S) 
m/z 296 (C18H20N2S) and m/z 281 (C17H17N2S) 
The m/z 296 ion may arise by the loss of ring C and D along with the side 
chain from the molecular ions. Further loss of methyl group from the ion m/z 296 
gives the ion m/z 281. 
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NH-Ph 
m/z296(C|8H2oN2S) 
H=-( 
NH-Ph 
m/z281 (CnHnNjS) 
Heterosteroids directed; 
NH-Ph 
rv 
-CH. 
NH-Ph 
m/z296(C,gH2oN2S) m/z281 (C,7H|7N2S) 
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m/z 240 {C14H12N2S) 
The genesis of the ion m/z 240 can be shown according to the following scheme. 
8"17 
NHPh 
m/z 462 (C30H42N2S) 
H, 
N--
NHPh 
-ti 
N--
NHPh 
m/z240(C|4H,2N2S) 
m/z 231 (C15H19S) 
This ion may be shown to arise by the following scheme. 
-N^C-N-Ph 
x ^ ^ 
NHPh 
m/z 349 (C22H25N2S) m/z 231 (C,5H,9S) 
K T 
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m/z123{C7H7S) 
The ion m/z 123 may be show to arise from the ion 240 as follows. 
1 if 
-N^C-N-Ph ^ 
H-N-Ph 
m/z240(C,4H,2N2S) 
"N-Ph 
+NX 
•N-Ph 
m/zl23(C7H7S) 
The mass spectra of 3p-acetoxy-2'-N-phenyl amino-5a-cholest-6-eno [6,7-d] 
thiazole (V) (Fig. 5), 3p-propionoxy-2'-N-phenyl amino-5a-cholest-6-eno [6,7-d] 
thiazole (VI) (Fig. 6) were comparable with 2'-N-phenyl amino-5a-cholest-6-eno 
[6,7-d] thiazole (IV). 
The mass spectrum of 3[3-acetoxy-2'-N-phenylamino-5a-cholest-6-eno [6,7-d] 
thiazole (V) Fig. (5), was quite similar to that of the (IV). 
The molecular ion peak of (V) was observed at m/z 576 (C36H52N2SO3). Most of 
the fragment ions observed in the spectrum of (V) corresponded to the ions obtained 
and discussed in the spectrum of (IV) with a difference of two mass unit, some of 
these ions were m/z 575 (M-H), 561 (M-CHs), 516 (M-CHsCOOH), 499 (M-77), 484 
(M-NH-Ph), 463 (M-C8H17), 462 (516-54), 439 (516-77), 436 (M-CsHn-CH^CHa), 
424 (516-NHPh), 403 (516-C8Hi7), 398 (516-118), 376 (5I6-C10H20), 362 (516-154), 
359 (499-140), 349 (462-113), 299 (439-140), 294 (C18H18N2S), 279 (C17H15N2S), 240 
(C14H12N2S), 231 (C15H19S), 123 (C7H7S) and lower mass peaks. 
The mass spectrum of 3p-prGpionoxy-2'-N-phenylamino-5a-choIest-6-eno 
[6,7-d] thiazole (VI) Fig. (6), was comparable with that of (IV). The molecular ion 
153 
peak was observed at m/z 589 (590-H), 575 (M-CHs), 516 (M-CH3CH2COOH), 513 
(M-77), 498 (M-NH-Ph), 477 (M-CSHIT), 462 (516-54), 450 (M-140), 439 (516-77), 
424 (516-NH-Ph), 403 (5I6-C8H17), 398 (516-118), 376 (516-C8Hi7CH=CH2), 373 
(513-140), 362 (516-C8Hi7-CH2-CH=CH2), 349 (462-C8Hi7), 299 (439-140), 294 
(C8H18N2S), 279 (C17H15N2S), 240 (C14H12N2S), 231 (C15H19S), 123 (C7H7S) and lower 
mass peaks. 
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Experimental 
The mass spectrum were measured on JMS-300/AIE MS-9, mass 
spectrometer at 70 ev using direct insertion sample inlet system at a source 
temperature of about 200 °C. The accurate mass measurements were related to 
fragment ions of heptacosafluorotributylamine at a resolving power of 15,000. 
The values of m/z of fragment ions from various compounds are tabulated 
below. The values in parenthesis are relative abundance (%) of the peak with 
respect to base peak taken as 100 %, and the compositions of fragment ions as 
determined by accurate mass measurement. 
2'-Amino-5a-choiest-6-eno [6,7-d] thiazole (I). 
MS, M-442(100.00; C28H46N2S), 427(12.50; C27H43N2S), 420(5.00), 410(2.50), 
400(2.5; C27H44S), 395(3.75), 388(5.00), 387(36.25), 386 (85.50; C24H38N2S), 385(8.75; 
C24H37N2S), 384 (12.50), 372 (7.5), 371(18.75), 370 (2.5), 369 (5.00), 368 (3.75), 332 
(5.00), 329 (5.00; C20H29N2S), 302 (2.94; C18H26N2S), 301 (3.75; C18H25N2S), 269 (3.00), 
295 (2.5), 275 (4.20), 274 (11.25), 273 (43.75; C16H21N2S), 263 (5.00), 246 (7.50; 
C14H18N2S), 245 (7.50), 244 (4.50), 233 (14.00), 232 (23.14), 231 (72.50; C15H19S), 220 
(6.25), 218 (2.50), 216 (8.75; CHHISS), 205 (3.75), 204 (2.50), 203 (5.00), 190 (2.50), 
189 (5.00), 178 (2.50), 177 (11.25), 176 (2.5), 165 (7.5), 164 (12.50; C8H8N2S), 163 
(10.00; C8H7N2S), 161 (2.50), 152 (7.50), 150 (6.25), 149 (16.25; C7H5N2S), 147 (5.00), 
137 (7.5), 136 (17.50), 135 (15.00), 124 (6.25), 123 (32.50; C7H7S), 122 (16.25), 121 
157 
(10.00), 119 (6.25), 110 (5.00), 108 (27.50), 107 (27.5), 105 (12.50), 91 (16.25), 83 
(10.00), 82 (11.25) 80 (7.5), 79 (27.5), 77 (10.00). 71 (15.00), 70 (7.50), 69 (25.00), 68 
(15.00), 67 (30.00), 57 (30.00), 56 (15.00), 55 (45.00), 53 (10.00), 44 (12.50), 43 
(95.00), 41 (50.00). 
3p-Acetoxy-2'-amino-5a-cholest-6-eno [6,7-d] thiazole (II) 
MS, M * 500 (100.00; C30H48N2SO2). m/z 485 (3.75; C29H45SO2), 441 (2.50), 440 
(6.25; C28H44N2S), 426 (2.50), 425 (12.50; C27H41N2S), 409 (2.50), 400 (2.50), 398 
(3.75; C27H42S), 391 (5.00), 387 (15.00; C22H31N2SO2), 386 (8.20; C24H38N2S), 384 
(3.00), 360 (2.50), 327 (12.00; C20H27N2S), 300 (2.80; C18H24N2S), 292 (2.50), 291 
(10.00), 273 (2.80; C16H21N2S), 246 (4.10; Ci4Hi8N2S), 231 (39.00; C15H19S), 220 (2.50), 
219 (2.50), 218 (12.50), 202 (5.00), 191 (2.50), 189 (12.50), 176 (2.50), 165 (2.50), 164 
(3.00; C8H18N2S), 163 (2.50; C8H17N2S), 151 (2.50), 149 (5.00; C7H5N2S), 136 (2.50), 
134 (2.50), 124 (1.80), 123 (26.00; C7H7S), 119 (2.90), 109 (2.50), 107 (2.50), 95 
(3.75), 94 (2.50), 93 (10.00), 90 (2.50), 83 (1.25), 81 (3.75), 79 (1.25), 71 (2.50), 68 
(2.50), 66 (3.75), 57 (6.25), 56 (2.50), 55 (10.00), 43 (40.00), 42 (2.50), 41 (13.75). 
3p-Proiponoxy-2'-amino-5a-cholest-6-eno [6,7-d] thiazole (III). 
MS, M- 514 (100; C31H50N2SO2), 499 (4.00; C30H47N2SO2), 474 (1.50), 473 
(2.01), 463 (3.00), 462 (2.04), 441 (2.50), 440 (6.50; C28H44N2S), 425 (4.00), 402 (1.08), 
401 (2.50; C23H33N2SO2), 400 (1.50), 399 (2.06), 398 (4.00; C27H42N2S), 388 (2.50), 387 
(1.50), 386 (4.00; C24H38N2S), 385 (2.00), 374 (2.02; C21H30N2SO2), 373 (7.00; 
158 
C21H29N2SO2), 372 (1.00), 332 (3.00), 331 (1.50), 301 (5.00), 300 (10.00; C18H24N2S), 
291 (1.80), 289 (4.00), 275 (2.50), 274 (2.00), 273 (5.50; C16H21N2S). 272 (2.01), 246 
(3.50), 245 (1.00), 232 (3.23), 231 (3.00; C15H19S), 219 (1.50), 218 (1.80), 204 (2.00), 
203 (4.50), 189 (2.00), 188 (2.40), 165 (1.00), 164 (5.00; CSHIBNJS), 163 (2.00), 150 
(3.00), 149 (8.00; CvHsS), 146 (3.50), 145 (7.50), 137 (8.00), 136 (5.00), 135 (10.50), 
125 (6.30), 124 (7.00), 123 (30.50; C7H7S), 121 (2.50), 119 (10.00), 118 (5.00), 110 
(11.00), 109 (6.00), 96 (1.00). 95 (3.50), 92 (2.07), 91 (2.40), 90 (5.00), 86 (1.00), 83 
(7.50). 82 (15.00), 81 (2.80), 80 (17.40), 76 (6.50), 73 (6.06), 68 (4.30), 67 (6.20), 66 
(10.00), 56 (10.09), 55 (23.20), 54 (34.00), 44 (2.70). 43 (48.30),, 41 (18.00). 
2'-N-phenylamino-5a-cholest-6-eno [6,7-d] thiazole (IV). 
MS, M- 518 (100; C34H50N2S), 517 (33.00; C34H49N2S), 504 (1.90), 503 (4.00; 
C33H47N2S). 464 (3.50), 463 (24.3), 462 (61.00; C30H42N2S), 461 (12.50; C30H41N2S), 442 
(13.50), 441 (40.00; C28H45N2S), 428 (5.46), 427 (5.20), 426 (23.50; C28H44NS), 425 
(2.00), 411 (3.00; C27H41NS), 410 (2.80), 405 (5.20; C26H33N2S), 400 (3.50; C27H44S), 
392 (1.53), 391 (1.60), 378 (13.50; C24H30N2S), 377 (5.00), 365 (2.00), 364 (6.70; 
C23H28N2S), 363 (5.08; C23H27N2S), 362 (2.50), 349 (10.00; C22H25N2S), 348 (5.60), 347 
(6.20), 332 (1.50), 302 (4.30), 301 (34.00; C18H25N2S), 300 (2.07), 296 (4.20; 
C18H20N2S), 282 (2.00), 281 (9.09; C17H17N2S), 280 (2.70), 272 (2.00), 271 (3.50), 249 
(1.60), 248 (2.30), 241 (5.00), 240 (24.00; C14H12N2S), 239 (1.80), 232 (3.50), 231 
(13.40; C15H19S), 216 (2.50), 215 (1.00), 205 (1.50), 204 (2.40), 202 (1.50), 201 (6.03), 
159 
199 (13.00), 195 (3.80), 194 (9.06), 181 (2.50), 179 (3.7), 177 (2.50), 176 (7.00),175 
(11.5), 166 (2.40), 165 (8.00), 164 (20.00), 163 (2.91), 153 (10.25), 150 (4.37), 149 
(22.30), 147 (1.50), 146 (6.00), 145 (11.28), 137 (1.50), 136 (1.60), 126 (5.05), 124 
(13.10), 123 (28.21; C7H7S), 122 (12.00), 119 (11.00), 118 (3.17), 107 (26.00), 105 
(23.42), 94 (1.50), 93 (2.18), 92 (32.50), 91 (8.00), 83 (11.07), 81 (50.00), 78 (10.00), 
77 (68.00), 69 (11.00), 67 (18.00), 57 (6.00), 56 (18.00), 55 (40.00), 54 (46.00), 53 
(5.00), 44 (1.45), 43 (86.00), 41 (46.58). 
3p-Acetoxy-2'-N-phenylamino-5a-cholest-6-eno[6,7-d] thiazole (V). 
MS, M^ 576 (100.00; C36H52N2SO2), 575 (36.50; C36H51N2SO2), 562 (2.50), 561 
(4.46; C35H46N2SO2), 518 (11.20), 517 (16.08), 516 (20.13; C34H48N2S), 515 (12.50), 499 
(13.60; C30H47N2SO2), 498 (11.50), 484 (3.52; C30H46NSO2), 483 (2.70), 482 (2.18), 464 
(2.20), 463 (5.30; C28H35N2SO2), 462 (3.50; C30H42N2S), 440 (1.50), 439 (3.15; 
C28H43N2S), 438 (2.30), 436 (3.80; C26H32N2SO2), 425 (2.00), 424 (3.50), 404 (3.40), 
403 (11.30; C26H31N2S), 398 (3.00; C27H42S), 397 (2.40), 396 (2.50), 376 (12.50; 
C20H27N2SO2), 358 (10.00), 350 (2.00), 349 (5.00; C22H25N2S), 348 (3.50), 300 (10.00), 
299 (5.00; C18H23N2S), 295 (1.50), 294 (4.00; C18H18N2S), 280 (2.80), 279 (6.00; 
C17H15N2S), 270 (2.00), 269 (2.00), 268 (2.50), 249 (1.50), 248 (1.50), 242 (2.10), 240 
(4.50; C14H12N2S), 231 (2.50; C15H19S), 230 (2.43), 229 (6.30), 228 (3.30), 225 (3.50), 
216 (1.00), 213 (2.64), 204 (3.50), 203 (2.50), 201 (2.57), 199 (9.56), 198 (1.50), 197 
(4.05), 180 (2.08), 179 (5.00), 178 (10.50), 177 ^2.90), 165 (1.50), 164 (5.30), 163 
160 
(10.28), 149 (7.14), 148 (7.50), 146 (1.50), 145 (17.50), 126 (3.00), 124 (5.00), 123 
(13.40; C7H7S), 122 (6.50), 119 (4.20), 118 (3.53), 107 (3.00), 105 (5.70), 103 (15.40), 
95 (2.80), 94 (3.90), 92 (14.20), 88 (2.48), 87 (25.20), 8 (5.00), 81 (24.00), 78 (8.30), 
77 (31.00), 76 (7.00), 66 (2.35), 65 (1.50), 64 (8.40), 57 (25.35), 56 (12.20), 55 (16.00), 
44 (5.50), 43 (47.88), 41 (30.90) 
3p-Propionoxy-2'-N-phenylamino-5a-cholest-6-eno [6,7-d] thiazole (VI). 
MS, M" 590 (100.00; C37H54N2SO2), 589 (34.00; C37H53N2SO2), 575 (6.70 
C36H51N2SO2), 574 (3.40), 517 (1.52), 516 (4.50; C34H48N2S), 514 (2.32), 513 (6.56 
C31H49SO2), 498 (2.62), 479 (2.08), 478 (2.52), 477 (3.50; C29H37N2SO2), 462 (5.15 
C30H42N2), 461 (2.9), 450 (2.49; C27H34N2SO2), 449 (3.48), 439 (2.40), 426 (3.50), 424 
(1.39; C28H42NS), 404 (3.17), 403 (5.37; C26H31N2S), 398 (3.10), 397 (1.50), 396 (1.50), 
376 (3.36; C26H32S), 373 (18.20; C21H29N2SO2), 364 (2.41), 363 (3.30), 362 (4.88; 
C23H26N2S), 361 (1.98), 349 (4.30; C22H25N2S), 348 (2.40), 347 (2.50), 332 (2.00), 300 
(2.00), 299 (6.00; C18H23N2S), 295 (2.70), 294 (3.00;Ci8Hi8N2S), 280 (3.42), 279 (12.79; 
C17H15N2S), 268 (1.81), 266 (2.30), 241 (4.00), 240 (6.70; C14H12N2S), 231 (10.35; 
C15H19S), 230 (3.52), 225 (1.28), 224 (1.70), 216 (1.50), 215 (1.70), 202 (1.70), 201 
(2.36), 199 (3.50), 180 (3.20), 179 (5.92), 178 (9.25), 166 (2.85), 165 (2.80), 164 
(8.00), 163 (2.54), 147 (1.50), 146 (5.60), 145 (10.78), 135 (1.20), 134 (1.35), 131 
(2.50), 130 (2.30), 126 (1.50), 124 (1.00), 123 (5.0; C7H7S), 122 (4.28), 121 (1.50), 107 
(2.30), 105 2.50), 103 (4.50), 94 (7.50), 93 (7.93), 92 (18.00), 88 (3.75), 87 (7.50), 82 
161 
(6.50), 79 (10.30), 78 (9.50), 77 (22.50), 76 (2.50). 68 (4.00), 67 (2.50), 64 (11.00), 57 
(2.00), 56 (7.50), 55 (18.40), 54 (27.50), 44 (9.70), 43 (45.80). 41 (23.50). 
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